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SUBSTITUTED DODOLES, PHARMACEUTICAL COMPOSmONS CONTAINING 
SUCH INDOLES AND THEIR USE AS PPAR-y BINDING AGENTS 

Field of the Inveation 

The invaition relates to substituted indoles, pharmaceutical compositions 
containing such indoles, and their use in treating or preventing diseases or conditions 
mediated by the Peroxisome Proliferator Activated Recqptor-y (PPAR-y). 

5 Backproimd 

Peroxisome Proliferator Activated Receptors (PPARs) belong to the 
steroid/retinoid receptor superfamily of ligand-activated traosciiption fectors. Willson, et 
al,^ Cuir. Opin. Chem, BioL. (1997), Vol. 1, pp 235-241. To date, fliree mammalian 
PPARs have been identified, namely PPAR-ct, PPAR-y, and PPAR-8. 

10 PPARs regulate expression of target genes by binding to DNA response elements 

as heterodimers with the retinoid X receptor. These DNA response elements have been 
identified in the regulatory regions of a number of genes encoding proteins involved in 
lipid metabolism and energy balance. The biological role of the PPARs in the regulation 
of lipid metabolism and storage has been recentiy reviewed. Spiegelman, Diabetes^ 

15 (1998), Vol. 47, pp. 507-514; Schoonjans, et al, Cmr. Qpin. Linidol .. (1997), Vol 8, pp 
159-166; Brun, et al., Cuir. Ooin. Lipidol., (1997^ Vol. 8, pp 212-218. 

Molecules fliat interact with PPAR-y may be usefiil in modulating PPAR-y 
mediated processes for the treatment or prevention of various diseases and conditions. For 
example, essential dietary fatty acids and certain of their eicosanoid metabolites are 

20 naturally occurring hormonal ligands for the PPAR-y receptor, which can promote 
adipogenesis through activation of the PPAR-y receptor. Kliewer, et aL, Proc. Natl. Acad. 
Sci. USA. (1997), Vol. 94, pp 4318^323; Kliewer, et a/., CdL (1995), Vol. 83, pp 813- 
819. Therefore, molecules that inhibit the adipogenic effects of endogenous PPAR-y 
hormones may be usefiil in the treatment of diseases caused by increased fat accumulation 

25 or lipid storage, such as osteoporosis, obesity and acne. Tontonoz, et aL^ Cuir. Opin. 
Genet Dev.. (1995), Vol. 5, pp 571-576. For example, it has been noted that the 
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thiazolidinedione (TZD) class of PPAR-y ligands promotes adipogenesis in bone manow 
and inhibits expression of markers of the osteoblast phaiotype, such as alkaline 
phosphatase. Paulik, et aL Cell Tissue Res ., f 199T>. Vol. 290, pp 79-87. These effects 
may lead to low bone mineral density and osteoporosis. Similarly, it is known that TZDs 
5 can promote Kpid accumulation in sebocytes. Rosenfield> et aL. N. Dennatolopv, (1998)^ 
Vol. 196, pp 43-46. These effects may lead to sebocyte differentiation and acne 
formation. Thus, molecules that block adipogenesis in adipocytes, pre-adipocytes, bone 
marrow, or sebocytes msy have beneficial effects in Hit treatment of obesity, osteoporosis, 
or aoie. 

10 The PPAR-y receptor has been foimd in tissues other than adipose, and it is 

believed that synthetic PPAR-y ligands and natural PPAR-^ hormones (natural hgands) 
may have beneficial effects in many other diseases including cardiovascular disease, 
inflammation, and cancer. Schoonjans, supra; Ricote, et al^ Nature, (1998), Vol. 391, pp 
79-82; Mueller, et a/., MoL Cell, (1998), Vol. 1, pp 465-470. 

15 TZD PPAR-y ligands enhance the actions of insulin in man and reduce circulating 

glucose levels in rodent models of diabetes. The PPAR-y receptor is expressed in adipose 
tissue and plays a pivotal role in the regulation of adipocyte differentiation in vitro. TZD 
such as rosiglitazone induce adipocyte differentiation in vitro through activation of the 
PPAR-y receptor. 

20 Although there are clearly therq>eutic uses for PPAR-y ligands in the treatment of 

diseases of lipid metabolism and energy balance, it is possible that fbecc will be side 
effects of these drugs. For example, PPAR-y ligands that promote adipocyte 
differentiation in vivo could lead to inoreased fat accumulation and weight gain. This side 
effect might offset the beneficial effects of a PPAR-y ligand in the treatment of diabetes or 

25 other diseases where obesity is a risk factor. Spiegelman, supra; Brun, supra. 

There is precedent among other member of the steroid/rednoid recq>tor 
super&mily that synthetic ligands can be identified which mimic many of the bmeficial 
effects but inhibit some of the detrimental side effects of the natural hormones. 
McDonnell, Biochem. Snc Trans.. (1998), Vol. 26, pp 54-60. These synthetic ligands 
30 have been given various labels, including antagonists, anti-honnones, partial agonists, 
selective receptor modulators, tissue selective ligands, and others. Katzenelleubogen, et 
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fl/., MoL EndocmoL. (1996), Vol. 10, pp 119-131. Compounds are needed that will 
modulate PPAR-y mediated processes for tite treatment or prevention of diseases such as 
osteoporosis, cancer, etc. without the concommitant side-effects of natural hormones. 

Siimma ry of the Invention 

5 The invention provides compounds that modulate PPAR-y mediated processes, 

particularly substituted indole compounds, which can act as agonists or antagonists of 
PPAR-y and thereby modulate PPAR-y mediated processes. Ihe invention furflier 
provides phamiaceutical conq)ositions containing such compounds. Finally, the invention 
provides for methods of treating or preventing a PPAR-y mediated diseases or condition in 
10 a mamma? by administering a compound of the invention. 

The invenidon relates to compounds of the Formula I: 



15 




wherein 
R' 

R« 

20 is selected &om alkyl of 1-7 carbon atoms, alkenyl of 2-8 caibon atoms, alkynyl of 2-8 
carbon atoms, (CH2)tS(=0)2, and (CH2)nC(=0); 

t 

is 1-7; 
n 
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isO-g; 

is selected fiom pheajd, qrcloalkyl of 3-8 caii>on atoms, heteroqrcloalkyl of 3-8 caibon 
atoms and 1-2 heteroatcnns selected from N, S and O, cycloalkenyl of 5-9 caibon atoms, 
5 and heterocycloalkm^ of 3-8 caibon atoms and 1-2 heteroatoms selected fix>m N, S and 
O, 

wherein may be substituted with alkoxy of 1-8 carbon atoms, haloalkoxy of 1-8 
caibon atoms and a niraiber of halogen atoms up to the perhalo level, halogen, alkyl of 
1-8 carbon atoms, haloalkyl of 1-8 caibon atoms and a numbo: of halogen atoms up to 
10 the perhalo level, or Q-(CH2)nR^^; 

Q 

is selected fiom NR^^, NEI, S and O; 
R^^ 

is selected from cycloalkyl of 3-9 carbon atoms, heterocycloalkyl of 3-8 caibon atoms and 
15 1-2 heteroatoms selected from N, S and O, cycloalkenyl of 5-9 carbon atoms, and 
heterocycloalkmyl of 3-8 carbon atoms and 1-2 heteroatoms selected from N, S and O; 

R^' 

is selected from alkyl of 1-8 caibon atoms, alkenyl of 1-8 carbon atoms and alkynyl of 1-8 
caibon atoms; 

20 X 

is selected fiom mP, NH, O, and S; 

r2 

is selected from hydrogen, alkyl of 1-8 carbon atoms, haloalkyl of 1-8 carbon atoms and a 
number of halogen atoms up to the perhalo level, and (CH2)nS(=0)2R^^ 

25 r" 
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is selected fix)m aryl of 5-14 caibon atoms and heteroaryl of 3-11 carbon atoms and 1-2 
hetefoatoms selected fit>m N, S and with the proviso that ^ is not isoxazole, 

wherein R^^ may be substituted with alkyl of 1-8 caibon atoms, alkenji of 2-8 
caibon atoms, alkynyi of 2-8 carbon atoms, alkoxy of '2 -8 carbon atoms, haloalkyl 
5 of 1-8 caibon atoms and a number of halogen atoms up to the peihalo level, 

haloalkoxy of 1-8 carbon atoms and a number of halogen atoms iq> to the peihalo 
level, or halogen; 

3 

R 

is selected fiom: 
10 (a) R^^-R^^ wherein 
R^ 

is selected from alkyl of 1-7 caibon atoms, alk^yl of 2-7 caibon atoms, 
alkynyi of 2-7 caibon atoms, and C(=0), and 

15 is selected from cycloalkyl of 3-7 caibon atoms, cycloalkmyl of 5-9 

caibon atoms, heterocycloalk}d of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, and heterocycloalkenyl of 3-8 
caibon atoms and 1-2 heteroatoms selected from N, S and O, 

wherein R^^ may be substituted with alkyl of 1-8 caibon atoms, 
20 alkenyl of 2-8 caibon atoms, alkynyi of 2-8 carbon atoms, 

alkoxy of 1-8 caibon atoms, haloalkyl of 1-8 caibon atoms and 
a nmnb^ of halogen atoms up to the peihalo level, haloalkoxy 
of 1-8 caibon atoms and a number of halogen atoms up to the 
pofaalo level, or halogen; or 

25 (b) cycloalk)^ of 3-9 carbon atoms, heterocycloalkyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, cycloalkenyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, and heterocycloalkenjd of 3-8 caibon atoms 
and 1-2 heteroatoms selected from N, S and O, 
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all of which may be substituted with alkjd of 1-8 caibon atoms, 
alkeayl of 2-8 caibon atoms, alkynyl of 2-8 caibon atoms, 
cycloalkyl of 3-9 carbon atoms, heterocycloalkyl of 3-8 carbon 
atoms and 1-2 heteioatoms selected firom N, S and O, 
(^cloalkenyl of 3-8 caibon atoms and 1-2 heteroatoms selected 
from N, S and O, heterocycloalkaiyl of 3-8 caibon atoms and 1- 
2 heteroatoms selected from N, S and O, aryl of 5-14 caibon 
atoms and heteroaryl of 4-8 caibon atoms and 1-2 heteroatoms 
selected from N, S and O, or may be spiio fiised with cycloalkyl 
of 3-9 caibon atoms, heterocycloalkyl of 3-8 carbon atoms and 
1-2 heteroatoms selected from N, S and O, cycloalkenyl of 3-8 
caibon atoms and 1-2 heteroatoms selected from N, S and O, 
heterocycloalkaiyl of 3-8 caibon atoms and 1-2 heteroatoms 
selected from N, S and O, aryl of 5-14 caibon atoms and 
heteroaryl of 4-8 caibon atoms and 1-2 heteioatoms selected 
from N, Sand O; or 

(c) Ziyi of 5-14 caibon atoms or heteroaiyl of 3-1 1 carbon atoms and 1-2 heteroatoms 
selected from N, S and O, which are substituted with 1-3 of tfie following: 

(i) Si(CH3)3; 

(ii) cycloalkyl of 3-9 caibon atoms, heterocycloalkyl of 3-8 carbon atoms and 
1-2 heteroatoms selected from N, S and O, cycloalkenyl of 5-9 carbon 
atoms, and heterocycloalkenyl of 3-8 caibon atoms and 1-2 heteroatoms 
selected from N, S and O; 

(iii) S(=0)2R" 

wherein R^"^ is selected from cycloalkyl of 3-7 caibon atoms, 
heterocycloalkyl of 3-8 carbon atoms and 1-2 heteroatoms selected 
from N, S and O, cycloalkenjd of 5-9 caibon atoms, 
heterocycloalkenyl of 3-8 caibon atoms and 1-2 heteroatoms selected 
from N, S and O, arjd of 5-14 caibon atoms and heteroaryl of 4-1 1 
caibon atoms and 1-2 heteroatoms selected from N, S and O; 

(iv) R^^,which combines with R^ to form a radical of the formula -Y-(CH2)r 
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wherdn Y is selected ftom NR^» NH, S and O; 

(v) C(=0)R^^ 

" wherein R^^ is selected from alk^ of 1-8 caibon atoms, C3^ 
5 of 3-9 caibon atoms, heterocycloalkyl of 3-8 caibon atoms and 1-2 

heteroatoms selected from N, S and O, cycloalkenyl of 5-9 catbon 
atoms, hetmcycloalkenyl of 3-8 caibon atoms and 1-2 
heteroatoms selected from N, S and O, and ZtR}^* 

- wheran Z is selected from (CH2)ib NH, NR^^, O and S , 

17 

10 - wherein R is selected from cycloalkyl of 3-9 carbon atoms, 

heterocycloalkjd of 3-8 carbon atoms and 1-2 heteroatoms selected 
from N, S and O, cycloalkenyl of 5-9 caibon atoms, 
heterocycloalkenyl of 3-8 carbon atoms and 1-2 heteroatoms 
selected from N, S and O, aryl of 5-14 carbon atoms and heteroaryl 

15 of 3-1 1 caibon atoms and 1-2 heteroatoms selected from N, S and 

O; 

(vi) Z-R^*-R*^ wherein: 

- R^^ is selected from alkyl of 1-8 caibon atoms, cycloalkyl of 3-9 
carbon atoms, heterocycloalkyl of 3-8 caibon atoms and 1-2 

20 heteroatoms selected from N, S and O, cycloalkenyl of 5-9 caibon 

atoms, heterocycloalkenyl of 3-8 caibon atoms and 1-2 
heteioatoms selected from N, S and O, aryl of 5-14 caibon atoms, 
heteroaryl of 3-1 1 caibon atoms and 1-2 heteroatoms selected from 
N, S and O, and (CH2)nC(=0X and 

25 R^^ is selected from hydrog^i, halogen, haloalkjd of 1-8 carbon 

atoms and a number of halogen atoms up to the perfaalo level, alkyl 
of 1-8 caibon atoms, alkenjd of 2-8 carbon atoms, alkynyl of 2-8 
carbon atoms, cycloalkyl of 3-9 caibon atoms, heterocycloalkyl of 
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3-8 carbon atoms and 1-2 heteroatoms selected from N, S and O, 
cycloa]ken)d of 5-9 caibon atoms, heterocycloalkenyl of 3-8 
carbon atoms and 1-2 hetooatoms selected from N, S and O, R^^- 
R^^andZ-R^^and 

- Z is as defined above, and 

- R^ is selected &om aiyl of 5-14 caibon atoms and heteroaiyl of 3- 
11 caibon atoms and 1-2 heteroatoms selected from N, S and O, 
and 

- R^^ is selected from, hydrogen, <qrcloalkyl of 3-9 carbon atoms» 
heterocycloalkjd of 3-8 carbon atoms and 1-2 heteroatoms selected 
from N, S and O, cycloalkmyl of 5-9 caz1>on atoms, 
hetCTOcycloalkenyl of 3-8 carbon atoms and 1-2 heteroatoms 
selected from N, S and O, aryl of 5-14 caibon atoms and heteroaryl 
of 3-11 caibon atoms and 1-2 heteroatoms selected from N, S and 
O; 

with the proviso that when R"' is ftnyl, benzofiiranyl, benzothienyl, benzoxazolidinyl, 
brazoxazolyl, benzothiazolydinyl, benzotfaiazolyl, benzoisothiazolyl, benzopyrazolyl, 
benzoimidazolyl, benzoimidazolidinjd, benzoisooxazolyl, or benzoxadiazolyl R^ may be 
nnsubstituted, and 

wifli the further proviso fliat, (1) when R^ is aryl or heteroaryl, Z is O or (CH2)n, R^^ is 
(CH2)nC(=0), alkyl, aiyl or heteroaryl, and R^^ is hydrogen, halogm, haioalkyl or alkyl, 
or (2) when R^ is phenyl or n^thyl and R^^ is alkyl, one of the following applies: 

R^ is other than hydrogen andR^ is other than alkyl or alkenyl, 

X is NH and R^ is (CH2)nS(=0)2R"» 

R^ is (CH2)nC(0), (CH2)tS(=0)2, alkenyl or alkynyl, 

R^ is substituted with Q(CH2)nR 

R^ is other than hydrogen, or 
8 
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4 

R isofhjerfiia]ihydn>geQ;and 

(S) fbrjd, bmzofuranyl» beaozolMeiiyl, beozoxazolidinyl, benzoxazolyl, 
benzoHiiazolydmyl, benzotfaiazolyl, bazoisoftiazolyl, benzopyrazolyl, 
benzoimidazolyl, benzoimidazolidinyl, beDzoisooxazolyl, or 
bmzpxadia2ol3d, which may be substituted with alk^ of 1-8 carbon 
atoms, alk^yl of 2-8 carbon atoms, alkynyl of 2-8 caibon atoms, alkoxy 
of 1-8 caibon atoms, haloalkyl of 1-8 caibon atoms and a numb^ of 
halogen atoms iq> to flie pechalo level, haloalkoxy of 1-8 caibon atoms 
and a number of halogen atoms up to the petfaalo level, or halog^i; or 



10 



is selected bom hydrogen and E-R -R , 
wherein 

E is selected fiom NR^^ NH, S and O; 

R^ is selected from alkyl of 1-8 carbon atoms, cycloalkyl of 3-9 
15 carbon atoms, hetaxx^cloalkyl of 3-8 carbon atoms and 1-2 

het^atoms selected fnom N, S and O, cycloalkenyl of 5-9 caibon 
atoms, and heterocycloalkenyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O; 

R is selected from hydrogen, halogen, haloalkyl of 1-8 carbon atoms 
20 and a number of halogen atoms up to the pe±alo level, alkyl of 1-8 

caibon atoms, alkenyl of 2-8 carbon atoms, alkynyl of 2-8 caibon 
atoms, cycloalk;^ of 3-9 caibon atoms, heterocycloalkyl of 3-8 carbon 
atoms and 1-2 heteroatoms selected from N, S and O, cycloalkenyl of 
5-9 caibon atoms, and heterocycloalken^ of 3-8 caibon atoms and 1-2 
25 heteroatoms selected from N, S and O; and 

33 

R has the meaning given above; 



R 



5 



(1) is selected from: 
(a) hydrogen; 
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(b) (CH2)qCOOH 

whereqis 1-4 

(c) C(=0)R^» 

wherein is selected from alkyl of 1-8 carbon atoms, cycloalkyl of 3-9 
5 carbon atoms, heterocycloalk^ of 3-8 carbon atoms and 1-2 heteroatoms 

selected from N, S and O, cycloaUcenyi of 5-9 carbon atoms, 
heterocycloalkenyl of 3-8 carbon atoms and 1-2 heteroatoms selected 
from N, S and O, aryl of 5-14 carbon atoms and heteroaryl of 3-11 
carbon atoms and 1-2 heteroatoms selected from N, S and O; 

10 (d) cycloalkyl of 3-9 carbon atoms, heterocycloalkyl of 3-8 carbon atoms and 

1-2 heteroatoms selected from N, S and O, cycloalkenyl of 5-9 carbon 
atoms» and heterocydoalkmyl of 3-8 carbon atoms and 1-2 heteroatoms 
selected from N, S and O; 

(e) '-(CH2)n-D-R^» wherein: 

15 (i) D is selected from NR^\nH,S and O, and 

(ii) R^ is selected from alkyl of 1 -8 carbon atoms, alkenyl of 2- 
8 carbon atoms, alkynyl of 2-8 carbon atoms, C(=0)R^'*, and 
(CH2)mR^, wherein 

- m is 0-4, wi& the proviso that when R^ is phenyl or 
20 napthjd, Z is O, R^' is alkyl and R*' is hydrogm, 

halogen, haloalk^ or alkyl, m is 1-4, 

- R^ is selected from cycloalkyl of 3-9 carbon atoms, 
heterocycloalkyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, cycloalkenyl of 

25 5-9 carbon atoms, heterocycloalkenyl of 3-8 carbon 

atoms and 1-2 heteroatoms selected from N, S and O, 
C(=0)OH, NHR^-R^, NR^^:R^^ (CH2)oOR^^^l^^ NH- 
R'^'^andR^-R^^ 



10 
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- is alkyi of 1-8 caibon atoms, 

* is selected fi:om hydrogen, cycloalkyl of 3-9 caibon 
atoms, hetecocycloalkyi of 3-8 caibon atoms and 1-2 
heteroatoms selected fioq) S and O, cycloalkenyl of 
S-9 caibon atoms, hetrat)cycloalkenyl of 3-8 caibon 
atoms and 1-2 hrteroatoms selected from N, S and O, 
aryl of S-14 caibon atoms and heteroaiyl of 4-1 1 caibon 
atoms and 1-2 heteroatoms selected from N, S and O, 

- R^ is selected from cycloalkyl of 3-9 caibon atoms, 
hetttocycloalkyi of 3-8 caibon atoms and 1-2 
het^atoms selected from N, S and O, cycloalkenyl of 
5-9 caibon atoms, heterocycloalkeayl of 3-8 caibon 
atoms and 1-2 heteroatoms selected from N, S and O, 
aryl of 5-14 carbon atoms, and hetecoaryl of 4-1 1 caibon 
atoms and 1-2 heteroatoms selected from N, S and O, 
and 

- R^° is selected from hydrogen, halogen, haloalkyl of 1-8 
caibon atoms and a number of halogen atoms up to the 
pethalo level, alkyl of 1-8 carbon atoms, alkenyl of 2-8 
carbon atoms, alkynyl of 2-8 carbon atoms, alkoxy of 1- 
8 caibon atoms, aryl of 5-14 caibon atoms, heteroaryl of 
4-1 1 carbon atoms and 1-2 heteroatoms selected from N, 
S and O, and C(=0)OH, or 

(2) R ^ combines with R^ to form a radical of formula -Y-(CH2)t-Y-, 

wherein Y is as defined above; 

R* 

is selected fix)m hydrogen, OH, and T-R^*-R^^ 

wherein T is selected from NR^^ NH, S and O and R*^ R^' and R^^ 
are as defined above; 



11 
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7 



R 

is selected from hydrogen, C( =0)R^^ (CH2)n-D-R^» and R^*-R^^. 
wherein D, R^ and R^ are as defined above, and 

5 is selected fiom alkyl of 1-7 carbon atoms, alken^ of 2-8 carbon atoms, aUcynyl of 

2-8 carbon atoms, and C(=0), and 

R^^ 

is selected from aiyl of 5-14 carbon atoms, heteroaryl of 3-11 carbon atoms and 1- 
2 heteroatoms selected from N, S and O, cycloalkyl of 3-9 carbon atoms, 
10 cycloalkenyl of 5-9 carbon atoms, heterocycloalkjd of 3-8 carbon atoms and 1-2 

heteroatoms selected from N, S and O, and heterocycloalkenyl of 3-8 carbon atoms 
and 1-2 heteroatoms selected from N, S and O, 

wherein R^^ may be substituted with alkyl of 1-7 carbon atoms, alkenyl of 
2-8 carbon atoms, alkynyl of 2-8 carbon atoms, alkoxy of 1-8 carbon 
15 atoms, haloalkyl of 1-8 carbon atoms and a number of halogen atoms up to 

the pedialo level, haloalkoxy of 1-8 carbon atoms and a number of halogen 
atoms up to thepetfaalo level, or halogen; 

and pharmaceutically acceptable salts thereof. 

The invention ftirther relates to pharmaceutical compositions contairiing any of the 
20 above-described compounds of Formula I and a pharmaceutically acceptable carrier. 

The invention also provides methods for treating or preventing a PP AR-y mediated 
disease or condition in a mammal. The PPAR-y mediated disease or condition may be 
osteopororsis, osteopenia, PPAR-y mediated cancer, including breast, prostate, colon and 
lung cancer, inflammation, including afeerosclerosis, inflanmiatory bowel disease, 
25 Alzheimer's disease and rheumatoid arthritis, hypertension, hyperglycemia, type 1 
diabetes, type 2 diabetes, syndrome X, insulin resistance, obesity, dyslipidemia, 
hypertriglyceridemia, diabetic dyslipidemia, hyperlipidemia, hypercholesteremia, and skin 
disorders, such as acne, psoriasis, dermatitis, eczeoia, keratosis and inflanmiatory skin 
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conditions caused by lupus erythematosus. The mediods of the iuveation provide for tiie 
administratioii of a compound of Fonnula I or a compound of Formula Ila: 




wherein 

(1) is selected fiom hydrogm and R^-R^ or 

(2) combines vnSi R^ to foim a radical of the fonnula 




R« 

is selected from alkyl of 1-8 carbon atoms, alkenyl of 2-8 carbon atoms, alkynyl of 2-8 
carbon atoms, (CH2)nS(0)2 and (CH2)nC(=0); 

R^ 

is selected from aryl of 5-14 carbon atoms, het^aryl of 4-U carbon atoms and 1-2 
heteroatoms selected from N, S and O, cycloalkyl of 3-9 carbon atoms, heterocycloalkyl 
of 3-8 carbon atoms and 1-2 heteroatoms selected from N, S and O, cycloalkenyl of 5-9 
carbon atoms, and heterocycloalkenyl of 3-8 carbon atoms and 1-2 heteroatoms selected 
from N, Sand O; 

wherein R^ may be substitituted with alkoxy of 1-8 carbon atoms, haloalkoxy of 1- 
8 carbon atoms and a nmnber of halogen atoms up to the perhalo level, halogen, 
alkyl of 1-8 carbon atoms, haloalkyl of 1-8 carbon atoms and a number of halogen 
atoms 15) to the perhalo level, or X-(CH2)iiCH3R^^ 

Rio 



13 



wo 02/30895 



PCT/USOl/42644 



is selected from cycloalkyl of 3-9 carbon atoms^ heterocycloalkyl of 3-8 caibon atoms and 
1-2 heteroatoms selected from N, S and O, cycloalkeayl of 5-9 caibon atoms, 
heterocycloalkeayl of 3-8 caibon atoms and 1-2 hetetoatoms sdected from N, S and O; 

XandX' 

5 are each indep^idently selected from NH, NR^^ (CHzhto O and S; 
n 

is a number from 0-8; 

is selected from alkyl of 1-8 carbon atoms, alkenyl of 2-8 caibon atoms and alkynyl of 2-8 
10 carbon atoms; 

is sdected fixun hydrogen, aUkyl of 1-8 caibon atmns, haloalkjd of 1-8 caibon atoms and a 
notnber of halogoi atoms \q> to die peibalo level, NHS(=0)2R", and (CH2)nS(=0)2R"; 

R" 

15 is selected from aryl of 5-14 carbon atoms and heteroaryl of 4-11 caibon atoms and 1-2 
heteroatoms selected from N, S and O, 

wherein R" may be substituted with alkyl of 1-8 caibon atoms, alkeaxyl of 2-8 
caibon atoms, alkynjd of 2-8 caibon atoms, alkoxy of 1-8 caibon atoms, haloallgd 
of 1-8 caibon atoms and a number of halogen atoms up to the perhalo level, alkoxy 
20 of 1-8 caibon atoms, haloalkoxy of 1-8 caibon atoms and a number of halogen 

atoms up to the pedialo level, or halogen; 

R^ 

is selected from: 

(a) hydiogai, 
25 (b) R"-R", wherein 

is selected from alkyl of 1-8 caibon atoms, alkenyl of 2-8 caibon 
atoms, alkynyl of 2-8 caibon atoms, and (CH2)nC(=0), 

R" 
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is selected from aryl of 5-14 caibon atoms, heteroaryl of 4-11 
carbon atoms and 1-2 heteroatoms selected from N, S and O, 
cycloalkyl of 3-9 carbon atoms, cycloalkaiyl of 5-9 caibon atoms, 
heterocycloalkyi of 3-8 caibon atoms and 1-2 heteroatoms selected 
5 from N, S and O, and hetax)cycloalkenyl of 3-8 caibon atoms and 

1-2 heteroatoms selected from N, S and O, 

herein may be substituted with all^l of 1-8 caibon 
atoms, alkenyl of 2-8 caibon atoms, alkynyl of 2-8 carbon 
atoms, haloallcyl of 1-8 caibon atoms and a number of 
10 halogm atoms up to the pecfaalo levd, alkoxy of 1-8 caibon 

atoms, haloalkoxy of 1-8 caibon atoms and a number of 
halogen atoms up to the perfaalo level, or halogen; 

(c) cycloalkyl of 3-9 caibon atoms, cycloalkenyl of 5-9 caibon atoms, 
hetmcycloaUgd of 3-8 caibon atoms and 1-2 heteroatoms selected from N, 

15 S and O, hetax>cycloalkenyl of 3-8 carbon atoms and 1-2 heteroatoms 

selected from N, S and O, all of whidimaybe: 

(i) substituted with aryl of 5-14 caibon atoms, heteroaryl of 4-11 
carbon atoms and 1-2 heteroatoms selected from N, S and O, 
cycloalkyl of 3-9 carbon atoms, cycloalkenyl of 5-9 carbon atoms, 

20 heterocycloalkyi of 3-8 carbon atoms and 1-2 heteroatoms selected 

from N, S and O, heterocycloalkenyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, and C(=0)(CH2)nCH3, or 

(ii) frised with a spiio ring of 1-6 caibon atoms, or 

(ill) ftised with an aiyl of 5-14 caibon atoms or a heteroaryl of 4-1 1 
25 caibon atoms and 1-2 heteroatoms selected from N, S and O, either 

of which may be substituted with alkyl of 1-8 caibon atoms, alkenyl 
of 2-8 caibon atoms, alkynyl of 2-8 caibon atoms, haloalkyl of 1-8 
caibon atoms and a number of halogen atoms up to the perhalo 
level, alkoxy of 1-8 caibon atoms, haloalkoxy of 1-8 carbon atoms 
30 and a number of halogffl atoms up to the perhalo level, or halogen; 

(d) aryl of 5-14 carbon atoms or heteroaryl of 4-11 carbon atoms and 1-2 
heteroatoms selected from N, S and O, either of which may be substituted 
with: 

IS 
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(i) -Si(CH3)3; 

(ii) s(=o)2R'^ 

whecem R^^ is sdected fixan aryl of 5-14 carbon atoms, heteroaryl 
of 4-11 carbon atoms and 1-2 hetetoatoms selected fiom N, S and 
5 Oy cycloalk^ of 3-9 carbon atoms, cycloalkenyl of 5-9 carbon 

atoms, heterocydoalkjd of 3-8 carbon atoms and 1-2 heteroatoms 
selected fiom N, S and O, and hrterocycloalkenyl of 3-8 caibon 
atoms and 1-2 heteroatoms selected fiomN, S and O, 

(iii) R^^, which combines with R^ to form a radical of the formula -Y- 
10 (CH2)n-Y-, 

wherein Y and n are as defined abo 

(iv) C(=0)R^^ 

- wherein R*^ is selected from alkyl of 1-8 carbon atoms 
andX-R*^ 

15 - wherein R^^ is selected from aryl of 5-14 carbon atoms, 

heteroaryl of 4-11 carbon atoms and 1-2 heteroatoms 
selected from N, S and O, cycloalkjd of 3-9 carbon 
atoms, cycloalkenyl of 5-9 carbon atoms, 
heterocycloalk}d of 3-8 carbon atoms and 1-2 

20 heteroatoms selected from N, S and O, and 

heterocycloalkenyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, and 

- wherein X is as defined above; 

(v) X-R"-R^^ 

25 - R^* is selected from alkyl of 1-8 carbon atoms, aryl of 5- 

14 carbon atoms, heteroaryl of 4-1 1 carbon atoms and 1- 
2 hd:eroatoms selected fiiom N, S and O, cycloalkyl of 
3-9 carbon atoms, cycloalkenyl of 5-9 caibon atoms, 
heterocycloalkyi of 3-8 carbon atoms and 1-2 

30 heteroatoms selected &om N, S and O, and 
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heterocycloalkenyl of 3-8 caibon atoms and 1-2 
hetooatoms selected from N, S and O, 

- R^^ is selected fit>m hydrogen, halogen, haloalkyl of 1-8 
carbon atoms and a nmnber of halogen atoms up to the 

5 perfaalo levd, alkyl of 1-8 caifoon atoms, alkenyl of 2-8 

carbon atoms, sSkyoyl of 2-8 carbon atoms, aiyl of 5-14 
carbon atoms, heteroaryl of 4-11 carbon atoms and 1-2 
hetm)atoms selected from N, S and O, cycloallgrl of 3-9 
carbon atoms, cycloalkenyl of 5-9 carbon atoms, 
10 heterocycloalkjdl of 3-8 carbon atoms and 1-2 

heteroatoms selected from N, S and O, and 
heterocycloalkenjd of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, R^®-R^^ and X- 
R\ 

15 - X is as defined above, 

- R^^ is aryl of 5-14 carbon atoms or heteroaryl of 4-11 
carbon atoms and 1-2 heteroatoms selected from N, S 
and O, and 

- R^* is selected from aryl of 5-14 carbon atoms, 
20 heteroaryl of 4-11 carbon atoms and 1-2 heteroatoms 

selected from N, S and O, cycloalkyl of 3-9 carbon 
atoms, cycloalkenyl of 5-9 carbon atoms, 
heterocycloalkyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, and 
25 heterocycloalkenyl of 3-8 carbon atoms and 1-2 

heteroatoms selected from N, S and O, 

R^ 

is selected from hydrpgai and X-R^^-R^^ 

wherein X, R^* and R^^ have the meanings given above; 

30 R^ 

(1) is selected from: 
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(a) hydrogen; 

(b) R^^-R^\ 

whefdn and R^^ are as defined above» 

(c) C(=0)R^, wherein 

5 R^ is selected firom alkyl of 1-8 caibon atoms, aryl of 5-14 carbon atoms, 

heteroaryi of 4-11 carbon atoms and 1-2 heteroatoms selected from N, S and O, 
cycloalkyl of 3-9 carbon atoms, cycloalkenyl of 5-9 carbon atoms, 
heterocycloalkyl of 3-8 carbon atoms and 1-2 heteroatoms selected from N, S and 
O, and heterocycloalkenyl of 3-8 caibon atoms and 1-2 heteroatoms selected fitnn 
10 N,SandO, 

(d) allc^ of 1-8 caibon atoms, alkenyl of 2-8 carbon atoms, alkynyl of 2-8 caibon 
atoms, aryl of 5-14 caibon atoms, hetax)aryl of 4-11 carbon atoms and 1-2 
heteroatoms selected from N, S and O, cycloalkyl of 3-9 caibon atoms, 
cycloalken;^ of 5-9 carbon atoms, het^c^cloalkyl of 3-8 caibon atoms and 1-2 

15 heteroatoms selected from N, S and O, and het^x>cycloalkenyl of 3-8 caibon atoms 

and 1-2 heteroatoms selected from N, S and O, 

(e) -<CH2VY-R^, wherein: 

(i) Y and n are as defined above, 

(ii) R^ is selected from alkyl of 1-8 carbon atoms, alkenyl of 2-8 carbon 
20 atoms, alkynyl of 2-8 caibon atoms, C(=0)R^^ (CR2)J^^\ and R^-R^^ 

wherein 

- R^ is alkyl of 1-8 caibon atoms, 

- R^ is selected from aryl of 5-14 carbon atoms, 
hetCToaryl of 4-11 carbon atoms and 1-2 heteroatoms 

25 selected fix)m N, S and O, cydoalkjd of 3-9 carbon 

atoms, cycloalkenyl of 5-9 carbon atoms, 
heterocycloalkyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, and 
heterocycloalken)4 of 3-8 carbon atoms and 1-2 

30 heteroatoms selected from N, S and O, 
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R is selected from cycloalkyl of 3-9 carixm atoms, 
cycloalkmyl of S-9 caibon atoms, heterocycloalkyl of 3- 
8 caibon atomis and 1-2 heteroatoms selected fiom N, S 
and O, heterocycloalkenyl of 3-8 caibon atoms and 1-2 
heteroatoms selected fiom S and C(=0)OH, 
NHR^.R^, NR^^-R^, NR^^"-R^, (CH2)oR^-R^, and 
R«-R^, 

R^^ is alkyl of 1 -8 caibon atoms, 

R^ is selected fiom hydrogen, arjd of 5-14 caibon 
atoms, heteroaryl of 4-11 caibon atoms and 1-2 
heteroatoms selected fiom N, S and O, qrcloallgd of 3-9 
caibon atoms, cycloalken^ of 5-9 caibon atoms, 
heterocycloalkyl of 3-8 caibon atoms and 1-2 
heteroatoms selected fiom N, S and O, and 
h^erocycloalkenyl of 3-8 caibon atoms and 1-2 
heteroatoms selected from N, S and O, all of whidi, with 
the exception of hydiog^ may be fiised with ar>i of 5- 
14 caibon atoms or hetmaxyl of 4-11 caibon atoms and 
1-2 heteroatoms selected N, S and O, 

R^ is selected fiom aryl of 5-14 carbon atoms, 
heteroar^ of 4-11 caibon atoms and 1-2 heteroatoms 
selected fiom N, S and O, cycloalkji of 3-9 caibon 
atoms, cycloalkenyl of 5-9 caibon atoms, 
h^erocycloalkyl of 3-8 caibon atoms and 1-2 
heteroatoms selected fixmi N, S and O, and 
heterocycloalkenyl of 3-8 caibon atoms and 1-2 
heteroatoms selected fiom N, S and O, and 

R^° is selected fiom hydrogen, halogen, haloalkyl of 1-8 
carbon atoms and a number of halogen atoms up to the 
pedialo level, alkyl of 1-8 carbon atoms, alkrayl of 2-8 
carbon atonas, alkynyl of 2-8 caibon atoms, alkoxy of 1- 
8 carbon atoms, haloalkoxy of 1-8 carbon atoms and a 
number of halogen atoms xip to the peifaalo level, aiyl of 
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5-14 carbon atoms and hetaroaryl of 4-11 caibon atoms 
and 1-2 heteroatoms selected from S and O; 

(2) combines with to fonn a radical of the formula -Y-(CH:^-Y-, 

wherdn Y and n have the meanings given above; 

5 

is selected from hydrogen, OH and X-R^^-R^^ 

wh0^ X, R^' and R^^ have the meanings give above 

R^ 

is selected from hydrogen, C(=0)R^, (CH2)n-Y-R^, and R^^-R^^ 

10 wherein R^, R^, R^^ R^^ Y and n have the meanings give above; 

and phannaceutically acceptable salts thereof 

The present invention therefore provides compounds, pharmaceutical compositions 
containing such compounds, and methods for the treatment or prevention of PPAR-y 
mediated diseases and conditions. Compounds, compositions and methods of the present 
15 invention therefore are useful in treatment of PPAR-y mediated diseases and conditions 
widiout the concommitant xmdesired side-effects of natural hormones. These and other 
aspects of the invention will be more apparent from the following desoiption and claims. 

Detailed Description of the Invention 

The inv^tion provides novel, substituted indoles of Formula I, pharmaceutical 
20 compositions containing such indoles, and their use in the treatment or prevention of 
PPAR-Y mediated diseases or conditions in a manomal. The invention further provides 
methods of treating or preventing PPAR-y mediated diseases or conditions m a manomal, 
such as a human, by administration of a compound of Formula Ila. The compounds of 
Formula I and Formula Ua have both been broadly described above. 

25 In one ^bodiment of the compounds of Formula I: 

R^isalkyl 

R^ is phenyl, which may or may not be substituted; 

20 
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XisO; 

is hydrogen; and 

is aryl, particularly phmyi, or heteroaiyl, either of which may or may not be 
substituted. 

5 As used herein^ the teem ^^aiyr includes aromatic ring structures that are 

substituents on another atom. These aryls may also be substituted with substituents^ such 
as halogra, haloalkyl, alkoxy» haloalkoxy, etc. Non-Umiting examples of aiyls include 
phenyl, napth;^, etc. Likewise, the tenn ^lieteroaryl'* as used herdn includes aromatic 
ring structures containing between one and two heteroatoms, sudi as O, N and S, tiiat are 
10 substituents on another atom. These hetecoaryls may also be substituted with substituents, 
such as alkyl, alkenyl, alkoxy, haloalkoxy, halogen, haloalkyi, etc. Non-Iimitmg examples 
of heteroaryls include pyridyl, fiir^, quinolyl, etc. 

As used herein the tenn "alkyl" includes straight-chain or branched alkjds of 
between 1 and 8 carbon atoms. Hie term "alk^yl" includes straight-chain or branched 
15 alkenyls of between 2 and 8 caibon atoms. As used herein the term "alkynyl" includes 
straight-chain or branched aficynyls of between 2 and 8 carbon atoms. Such alkyls, 
alkenyls and alkyn^s may be terminal or may be linkers between other portions of a 
molecule. 

Examples of compounds of the invention where R^ is a hetaoaryl include, but are 
20 not limited to: 
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In another embodiment of the invoation, is R^^-R", where R^^ is cycloallqd, 
heterocycloalkyl, cycloalkenyl or hetetocycloalkeayL Examples of compomids of the 
5 invention where R^ is R*^-R^^ include, but are not limited to: 




In other ©nbodiments of the invention, R^ is a cycloalkyi, heterocylcoalkyl, 
cycloalkenyi or heterocycloalkenyl, whidi may be substituted or may be fused with a 
10 spiro ling of 3-9 carbon atoms. Examples of compounds of the invention where R^ is a 
cycloalkyl, heterocylcoalkyl, cycloalkenyi or heterocycloalkenyl include, but are not 
limited to: 
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In still other embodimmts of the invendon, R\ R^, and/or R^ may be ottier tihan 
bydiogo* Samples of compounds of the invention where R^ R^, R^ and/or R^ are other 
than hydrogen include but are not limited to: 



5 
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30 




Compounds of Fonnulas I and Ila may be useful in fhe treatment or prevmtion of 
PPAR-y mediated diseases or conditions. An agent which binds to PPAR-y may be 
5 eoqployed for a wide variety of indications, including, but not limited to: 

(1) osteoporosis and osteopenia, see, NuttalL, et aL, Bone 27 (2), 
(2000), 177-184; Gimble, et al. Bone 19 (5), (1996), 421- 
428; 

(2) cancCT, particularly PPAR-y mediated cancers, such as breast 
10 and prostate cancers {see, Gelman, et al^ Cell, and MoL Life 

Sci., 55 (6-7), (1999), 935-943; Kersten, et al. Nature. 405 
(6785), May 25, 2000, 421-424), colon cancer {see, Saez, et 
ai, Nat. Med .> 4 (9) Sept 1998, 1058-1061; Lefebvre, et al, 
Nat Med .. 4 (9), Sept 1998, 1053-1057; Demetri, et aL, 
15 Proc. Natn. Acad. Sci. USA. 96 (7), Mar. 30, 1999, 3951- 

3956) liposarcoma (Demetri, et al., Proc. Nat'l. Acad. Sd 
USA, 96 (7), Mar. 30, 1999, 3951-3956) and lung cancer 
{see, Chang, etaL, Cancer Res .. 60, 2000, 1129-1138); 

(3) hyperglycemia, type 1 diabetes, type 2 diab^es, syndrome X, 
20 and insulin resistance, {see Ldmiann, et aL, J. Bio. Chem » 

270 (22) (1995), 12953-12956; Spiegehnan, Diabetes, 47 (4), 
(1998), 507-514); 
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(4) obesity, (see Zhou, et al, Proc. Nat*L Ac. Sci> USA, 96 (5), 
(1999), 2391-2395; U.S. Patent No. 6,033,656); 



5 



(5) inflammation, particularly inflammatory bowel disease {see 
Cell, and Mol. life Sd ., 55 (6-7), (1999), 935-943), 
Alzheimer's disease {see^ Combs, et al, J. Neurosd. 20 (2), 
2000, 558-567), rheumatoid arthritis {see, Jiang, et al. 
Nature 391 (6662), 1998, 82-86), and atherosclaosis {see 
Pasceri, et al. Circulation. 101 (3), 2000, 235-238); 



10 



(6) cardiovascular disease, particularly hypertension, {see Cell, 
and Mol. Life ScL , 55 (6-7), (1999), 935-943 review); 



(7) dyslipidemia, hypertriglyceridemia, diabetic dyslipidemia, 
hyperlipidemia and hypercholesteremia {see Hulin, et aL, 
Curr. Pharm. Design. 2 (1996), 85-102); and 



15 



(8) skin disorders, particularly inflammatory skin disordm 
caused by liq>us erytiiCTiatosus, and acne, psoriasis, 



dermatitis, eczema and keratosis {see, WO 99/34783; U.S. 
Patent No. 5,981,586). 

Compounds of Formulas I and Ua are preferably used in the treatment or 
prevCTtion of osteopenia, osteoporosis, and PPAR-y mediated cancers, including breast, 
20 prostate and colon cancer. 

The present invention also includes phaimaceutically acceptable salts of tiie 
compounds of Formulas I and Ha Suitable phaimaceutically acceptable salts are well 
known to those skilled in the art and include basic salts of inorganic and organic adds, 
sudi as hydrochloric add, hydrobiomic add, sulphuric add, phosphoric add, 

25 metfaanesulphonic add, tnfluorometiianesulfonic add, sulphonic add, acetic add, 
trifluomacetic add, malic add, tartaric add, dtric add, lactic add, oxalic add, succinic 
add, finnaric acid, maldc add, benzoic add, salicylic add, phenylacetic add, and 
mandelic add. In addition, phaimaceutically acceptable salts include add salts of 
inorganic bases, such as salts containing alkaline cations {e.g.^ Na^ or K"^, alkaline 

30 earth cations (e.g., Mg^^ Ca^^ or Ba*^), the ammonium cation, as well as add salts of 
organic bases, including aliphatic and aromatic substituted ammonium, and quaternary 



32 



wo 02/30895 



PCT/USOl/42644 



anmioxiium cations such as fhose arising fiom protonation or peralkylation of 
triefliylaimne, NJf-dieOaylaasjne, JVJV-diqrdohexylainin^ pyridine, A^ST- 
dimethylaminopyridine (DMAP), l,4^diazabicyclo[2-2.2]octane (DABCO), 1,5- 
diazabicyclo[4.3.0]non-5-cne (DBN) and l,8-dia2abicyclo[5A0]undec-7-ene (DBU). 

5 A number of the compounds of Formulas I and Ha possess asymmetric caibons 

and can thmfore exist in racemic and optically active forms. Methods of separation of 
enantiomeric and diastereomedc mixtures are well known to fhe skilled in the art The 
present invmtion encompasses any racemic or optically active forms of compounds 
described in Formula I or Formula Ua whidi possess PPAR-y modulating activity or the 
10 use of any racemic or optically active forms of the conqK>unds described in Formulas I 
and Ila for the treatment or prevention of PPAR-y mediated diseases or conditions. 

The therapeutic agents of the invention may be employed alone or concurrentiy 
with other therapies. For example, when employed as a treatment for osteoporosis or 
osteopenia, the compounds of the invention may be used in combioation with a calcium 
15 source, vitamin D or analogues of vitamin D, and/or antiresorptive therapies such as 
estrogen replacement therapy, treatment with a fluoride source, treatment with calcitonin 
or a calcitonin analogue, or treatment with a bisphosphonate such as alendronate. The 
method of fhe invention is intended to be CTiployed for treatment of PPAR-y mediated 
diseases or conditions in both hinnans and other mammals. 

20 The compounds may be administered orally, dermally, parenterally, by injection, 

by inhalation or spray, or sublingually, rectally or vaginally in dosage unit formulations. 
The term "administered by iajection" includes intravenoxjs, intraarticular, intramuscular, 
subcutaneous and parenteral injections, as well as use of infusion techniques. Dermal 
administration may include topical application or transdermal administration. One or 

25 more compoimds may be present in association with one or more non-toxic 
pharmaceutically acceptable carriers and, if desired, other active ingredients. 

Compositions intended for oral use may be prepared according to any suitable 
method known to the art for fhe manu&cture of pharmaceutical compositions. Such 
compositions may contain one or more agents selected from the group consisting of 
30 diluents, sweetening agents, flavoring agents, coloring agents and preserving agents in 
Older to provide palatable preparations. 
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Tablets contain the active ingredient in admixture with non-toxic phannaceotically 
acceptable exdpients which are suitable for the manu&cture of tablets. These exdpients 
may be, for example, inert dilumts, such as calcium carbonate, sodium carbonate, lactose, 
calcium phosphate or sodinm phosphate; granulating and disintegrating agents, for 
5 example, com starch, or alginic acid; and bindiag agents, for example magnesium stearate, 
stearic add or talc. The tablets may be uncoated or they may be coated by known 
techniques to delay disintegration and adsorption in the gastrointestinal tract and thereby 
provide a sustained action over a longer period. For example, a time delay material such 
as glyceryl monostearate or glycCTyi distearate may be employed* These compounds may 
10 also be prepared in solid, rapidly released form. 

Formulations for oral use may also be presented as hard gelatin c^sules wherein 
the active ingredient is mixed with an in&A solid diluent, for example, caldum carbonate, 
caldum phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is 
mixed wifli water or an oil medium, for example peanut oil, liquid parafiBn or olive oil. 

15 Aqueous suspensions containing the active materials in admixture with exdpients 

suitable for the manufacture of aqueous suspensions may also be used. Such exdpients 
are suspending agents, for example sodium carboxymethylcellulose, methylcellulose, 
hydroxypropyl-methylcellulose, sodium alginate, polyvinylpyrrolidone, gum tragacanth 
and gum acada; dispersing or wetting agents may be a naturally-occurring phosphatide, 

20 for example, ledthin, or condensation products of an alkylene oxide with fatty adds, for 
example polyoxyethylene stearate, or condensation products of ethylene oxide with long 
chain aliphatic alcohols, for example heptadecaefliyleneoxycetanol, or condensation 
products of ethylene oxide with partial esters derived from fatty adds and hexitol such as 
polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with 

25 partial esters derived from fatty adds and hexitol anhydrides, for example polyethjdene 
soibitan monooleate. The aqueous suspensions may also contain one or more 
preservatives, for example ethyl, or n-propyl, />-hydroxybenzoate, one or more coloring 
agents, one or more flavoring agents, and one or more sweetening agents, such as sucrose 
or saccharin. 

30 Dispersible powders and granules suitable for preparation of an aqueous 

suspension by the addition of water provide the active ingredient in admixture with a 
dispersing or wetting agent, suspending agent and one or more preservatives. Suitable 
dispersing or wetting agents and suspoiding agents are exemplified by those already 
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mentioned above. Additional e^dpients, for example^ sweetening, flavoring and coloring 
agents, may also be present 

Hie compounds may also be in the fomi of non-aqueous liquid fomwiations, eg., 
oily suspensions whidi may be fomiulated by suspending the active ingredients in a 
5 vegetable oil, for example aradds oil, olive oil, sesame oil or peanut oil, or in a mineral oil 
sudi as liquid paiafBn. Hie oily susp»sions may contain a thidcening ag^ for example 
beeswax, hard paraEBn or cetyl alcohol. Sweetoing agents such as those set forth above, 
and flavoring agents may be added to provide palatable oral preparations. These 
compositions may be pressed by the addition of an anti-oxidant such as ascorbic add. 

10 Pharmaceutical compositions of the invration may also be in the form of oil-in- 

water CTiulsions. The oil phase may be a vegetable oil, for example olive oil or arachis 
oil, or a mineral oil, for example liquid parafiBn or mixtures of these. Suitable emulsifying 
agents may be naturally-occurring gums, for example gum acada or gum tragacanth, 
naturally-occurring phosphatides, for example soy bean, ledthin, and esters or partial 

15 esters derived from fatty adds and hexitol anhydrides, for example sorbitan monooleate, 
and condensation products of the said partial esters witii ethylene oxide, for example 
polyoxyethylene sorbitan monooleate. The emulsions may also contain sweetening and 
flavoring ag^ts. 

Syrups and elixirs may be formulated witii sweetening agents, for example 
20 glycerol, propylene glycol, sori>itol or suc3X)se. Such formulations may also contain a 
demulcent, a pres^ative and flavoring and coloring ag^ts. 

The compoimds may also be administered in the form of suppositories for rectal or 
vaginal administration of the drug. These compositions can be prepared by mixing the 
drug with a suitable non-irritating exdpietit which is solid at ordinary tCTiperatures but 
25 liquid at the rectal or vaginal temp^ature and will therefore melt in tiie rectum or vagina 
to release the drug. Such materials include cocoa butter and polyethylene glycols. 

Compounds of tiie invention may also be administered transdermally using 
methods known to those skilled in die art (^ee, e.^., Chien; *Transderaial Controlled 
Systemic Medications''; Marcel Dddca:, Ina; 1987. Lipp et al WO 94/04157 3Mar94). 
30 For example, a solution or suspension of a compound of Formula I or Ila in a suitable 
volatile solvent optionally containing penetration enhancing agents can be combined with 
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additional additives known to those skilled in the art, such as matrix materials and 
bacteriocides. After sterilization, the resulting mixture can be formulated following 
known procedures into dosage fonns. In addition, on treatment with onulsifying agents 
and water, a solution or suspension of a compound of Formula I or Ila may be formulated 
5 into a lotion or salve. 

Suitable solvents for processing transdecmal delivery systems are known to those 
skilled in the art, and include lower alcohols such as ethanol or isoprop^ alcohol, lower 
ketones sudi as acetone, lower carboxyiic add esters such as ethyl acetate, polar ethers 
such as tetrahydrofiiran, lower hydrocarbons such as hexane, cyclohexane or benzene, or 
10 halogenated hydrocaibons such as dichloromeOiane, diloroform, tridblorotrifluoroefliane, 
or trichlorofluoroethane. Suitable solvents may also include mixtures one or more 
materials sdected from lower alcohols, lower ketones, lower carbox}dic add esters, polar 
ethers, lower hydrocaibons, halog»ated hydrocaibons. 

Suitable penetration enhancing materials for transdermal delivery s)rstems are 

15 known to those skilled in the art, and include, for example, monohydroxy or polyhydroxy 
alcohols such as ettianol, propylene glycol or benzyl alcohol, saturated or unsaturated Cg- 
Ci8 fatty alcohols such as lauryl alcohol or cetyl alcohol, saturated or unsaturated Cg-Cig 
fatty adds such as stearic add, saturated or unsaturated fatty esters with up to 24 carbons 
such as methyl, ethjd, propyl, isopropyl, /i-butyl, 5ec-butyl isobutyl tert-hutyl or 

20 monoglycerin esters of acetic add, capronic add, lauric add, myristiaic add, stearic add, 
or palmitic add, or diesters of saturated or unsaturated dicarboxylic adds with a total of 
up to 24 carbons such as diisopropyl adipate, diisobutyl adipate, diisopropyl sebacate, 
diisopropyl maleate, or diisopropyl fumarate. Additional penetration enhancing materials 
include phosphatidyl derivatives such as lecithin or cephalin, terpenes, amides, ketones, 

25 ureas and their derivatives, and ethers such as dimethyl isosoibid and diethyleneglycol 
monoethyl ether. Suitable penetration enhancing formulations may also include mixtures 
one or more materials selected fix)m monohydroxy or polyhydroxy alcohols, saturated or 
unsaturated Cs-Cig fatty alcohols, saturated or unsaturated Cg-Cig fatty adds, saturated or 
unsaturated fatty esters with up to 24 cari)ons, diesters of saturated or unsaturated 

30 dicarboxylic adds with a total of up to 24 carbons, phosphatidyl derivatives, terpenes, 
amides, ketones, ureas and their derivatives, and ethers. 

Suitable binding materials for transdemial delivery syst^ns are known to &ose 
skilled in the art and include polyacrylates, silicones, polyurdbanes, block polymers. 
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styrene-butadiene coploymers, and natural and syndiedc rubbers. Cellulose ethers, 
derivatized polyethyleaes, and silicates may also be used as matrix compon^ts. 
Additional additives, such as viscous resins or oils may be added to increase the viscosity 
of the matrix. 

5 For all reguneos of use disclosed herein for compounds of Formulas I and Ila, the 

daily oral dosage regimen will preferably be fixmi 0.01 to 200 mg/Kg of total body weig|it 
The daily dosage for administration by injection, including intravenous, intramuscular, 
subcutaneous and parenteral injections, and use of infusion tedmiques will preferably be 
firom 0.01 to 200 mg/Kg of total body weight The daily rectal dosage re^men will 

10 preferably be from 0.01 to 200 mg/Kg of total body weight The daily vaginal dosage 
regimen will prefa:ably be from 0.01 to 200 mg/Kg of total body weight. The daily 
topical dosage regunen will preferably be from 0.1 to 200 mg administered between one 
to four times daily. The transdermal concentration will preferably be ifaat required to 
maintain a daily dose of fixnn 0.01 to 200 mg/Kg. The daily inhalation dosage regimen 

15 will preferably be from 0.01 to 1 0 mg/Kg of total body weight 

It will be appreciated by those skilled in the art that the particular method of 
administration will depend on a variety of factors, all of which are considered routinely 
when administering therapeutics. It will also be understood, however, that the specific 
dose level for any given patient will depend upon a variety of factors, including, but not 

20 limited to the activity of the specific compound employed, the age of the patient, the body 
weight of the patient, the general health of the patient, the gender of the patient, the diet of 
the patient, time of administration, route of administration, rate of excretion, drug 
combinations, and tiie severity of the condition undergoing therapy. It will be further 
appreciated by one skilled in the art that the optimal course of treatment, /.e., the mode of 

25 treatment and the daily number of doses of a compound of Formula I or Ila or a 
pharmaceutically acceptable salt thereof given for a defined number of days, can be 
ascotained by those skilled in the art using conventional treatment tests. 

The compounds of Formulas I and Ila may be prepared by use of known chsoodcal 
reactions and procedures, from known compounds (or from starting materials which, in 
30 turn, are producible from known compounds) through the preparative methods shown 
below, as well as by other reactions and procedures known to the skilled in the art. Such 
reactions and procedures include, but are not limited to, esterification, hydrolysis, 
alkylation, acylation neutralization, coupling, oxidation, reduction, condensation. 
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elimination and substitution reactions. Nevertheless, tiie following graeral preparative 
metiiods are presented to aid practitioners in synthesizing the compounds of the invention, 
witii more detailed particular ocamples being presented in the experimental section. The 
examples are for illustrative purposes only and are not intended, nor should they be 
5 construed, to limit the invention in any way. 

Within the scope of each mdhod, optional substituents may appear on reagents or 
intermediates which may act as protecting groups or other non-partidpating groiq)s. 
Utilizing methods well known to those sldlled in the art, such groups are introduced 
and/or removed during the course of the synthetic schemes to provide the compoimds of 
10 the present invention. All variable groups not defined below are as described 
hereinabove. 

hi general, compounds of Formula I or Ha may be prepared from the appropriately 
substituted indoles, by esterification, hydrolysis, sulfonylation or neutralization reactions 
as shown in Flow Diagram I: 

15 Flow Diagram I 




Preparation of c^tain Formula I compounds witii a variety of R substitu^ts may 
be prq>aied by a sequence involving conversion of VI to a boronic add intermediate, 
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followed by a palladium-&cilitated ooiipling reaction with an organohalide and base» such 
as triethyiamine, potassium caibonate or Huenig's bas^ as shown in Flow Diagram IL 
Altsnatively, eifher a boronic acid or organotin intermediate may be coi^led wifli VI 
under sunilar conditions. 



Flow Diagram n 




Other compounds widi heterocycloakenyl or hetm>aryl siibstituents at the R 
position may prepared by condmsation of 3-caiboxy-substituted indoles with 2- 
aminoethanols, 2*aminophenols or 2-aminothiols as illustrated in Flow Diagram IIL 

Flow Diagram BDL 
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CO2H 




N 



(IV) 
1. (COClfe 

HL NH2 



,4.7 




i.(coa)2 




L=O.S.N-Me 
R! 3 lower alkyi 



Certain aryl substituaits on flie aiyl ring may be further transfoimed to otha- 
substituents by standard means. An illustration of this is shown in Flow Diagram IV, in 
whidi a nitro group is reduced and acyltstsd to provide amido substituents. 

How Diagram IV 




R'CO-halogen 

base 





R" = alkyI, cydoalky). 
aryl, or heteroaryi 
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CQii^K>unds of Fomula I which bear certaia sobstitueiits may be prepared by 
Friedel-Crafls acylation of fhe corresponding unsubstitated indole, followed by reduction 
of die caibonyl gjcoup to a mediyl^e, as shown in Flow Diagram V. 



Flow Diagram V 




Compounds of Formula I widi sunilar substituents at either or R^ may be 
likewise prepared, either individually (Flow Diagram VI) or as mixtures (Flow Diagram 
VII) by an analogous sequmce of acylation and reduction reactions. In the latter scheme, 
where and R^ are hydrogen in the starting materials, individual compounds may be 
obtained by diromatographic sqparation of products (Ig and H) aft^ the initial step. 

Flow Diagram VI 
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(R^rVH) 




R^coa 

Levins Acid 



R^(lb)^^ 



TFA. EtgSiH 
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Flow Diagram Vn 




R^coa 

Lewis Add 




r6 



09) 



(separation) 




TFA, EtaSiH 




(Ih) 



TFA. EtaSIH 




O-Alkylation reactions may be utilized to prepare Formula I compomds bearing 
substituents on R^, R^ or R^ positions. For example, alkylation of the corresponding 
5 hydroxy intermediates provides ethers containing an R^* or R^ group, dqpending upon 
position, as shown in Flow Diagram Vin. 

Flow Diagram Vm 




A more detailed sample of this process is shown for compounds bearing R^ the 
10 group in Flow Diagram K. 
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Blow Diagram IX 




Other compounds of Fonnula I may also be obtained from a hydroxy intennediate. 
For example^ the hydroxy group may be converted to a trifluorometfaylsulfonate which 
5 reacts with an alk;^ stannane to give alkyl-substituted indoles, as exemplified in Flow 
Diagram X for flie position. 
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Flow Diagram X 




J^X'^ F3CSO2CI 
\. 



F3CS02-O. 




Nitration of indoles that are unsubstituted at positions 5 and/or 7 provides nitro- 
substituted intennediates which may be reduced and either acylated or alkylated to give a 
variety of Fonnula I compounds as shown in Flow Diagram XI. 

Flow Diagram XI 






f r3 
















R^ 




and/or 










R«^ 




R^NH R^ 



o 



HN03 



base 




acylation 
r23 = r24c=o; 
alkylatlon: 
R23 = alkylor(CH2)mR^'^ 



reduction 



R^-halogen, H2N 1 




Indole intermediates which are useful in the preparation of compounds in the 
present invention are either commercially available or may be prepared by standard 
methods. These transformations are stmnnarized in Flow Diagram Xn for intennediates 



45 



wo 02/30895 



PCT/USOl/42644 



of Formula VI, IV and V. For «ample, an appropriatdy sabstituted 2-hromomtrobenzene 
may be conv^ed to a 2-nitrocmnamic add derivative whidi cyclizes to an indole upon 
reduction. Hie resulting indole intmnediate may then be brominated at the 3 position, 
and the desired substiturat introduced by N-alkylation giving the intmnediate 
5 compounds of Formida VL Ck)nqx>unds of Formula IV may be prepared fiom VI in a 
stepwise sequence involving halogen-metal exchange, addition to formaldehyde, and 
oxidation of the resulting caibinol to a 3-carboxylic add. It is understood that the 
presence of certain R^-R^ substituents may require additional steps of protection and 
deprotection during fins process in order to avoid undesired side reactions. 

10 glow Diagram Xn 



The introduction of the caiboxyl functionality at position 2 of other indole 
compounds may be accomplished by a sequence shown in Flow Diagram Xin. Hie 
nitrogen of the unsubstituted indole js first protected as a sulfonamide, &ea subjected to 
15 acylation conditions catalyzed by Lewis add Protection may be then be removed and the 
desired R^ attached as described above. 





(VI) 



(IV) 
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FlftwDiafyrnmYTn 




1. LDA 

2. R^XCO-halogen 

or 

R^XCOXR^ 




Preparative Examples 

Examples of preparations of both intomediates and conoponnds of ttie invention 
5 are provided ia the following detailed synthetic procedures. In the tables of compounds to 
follow^ the synthesis of each compoimd is referenced back to these exemplary preparative 
steps. All temperatures are reported uncorrected in degrees Celsius (^C). Unless 
otherwise indicated, all parts and percmtages are by volume. 

All reactions were performed under a positive pressure of dry argon, and were 
10 stirred magnetically unless otherwise indicated. Sensitive liquids and solutions were 
transferred via syringe or caimula, and introduced into reaction vessels through rubber 
septSL Commercial grade reagents and solv^ts were used without further purification. 
Thin-layer chromatography (TLC) was poformed on Whatman® pre-coated, gjass-backed 
silica gel 60A F-2S4 250 pm plates. Colunm chromatography (flash chromatography) 
15 was performed using 230-400 mesh EM Sdence® silica gel. Melting points (mp) were 
determined using a Thomas-Hoover melting point apparatus, an Electrothermal melting 
point apparatus, or a Mettle FP66 automated melting point apparatus and are imcorrected. 

^H-NMR spectra were recorded with a Varian Mercury (300 MHz,) or a Bruker 
Avance 500 (500 MHz) spectrometer with either Me4Si (5 0.00) or residual protonated 
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solvent (CDCI3 5 7.26; CD3OD 8 3.30; DMSO-De 8 2.49; Acetone-Da 8 2.04; or CD3CN 
8 L94). 

HPLC - elecbospiay mass spectra (HPLC ES-MS) were obtained using a 
Hewlett-Padcard 1100 HPLC equiiq>ed with a quatecaary pump, a variable wavelength 
5 detector, a YMC Pro C18 2.0 mm x 23 mm colximn, and a Finnigan LCX^ ion trap mass 
spectrometer wititi electrospray ionization. Gradient elution fioom 90% A to 95% B over 4 
minutes was used on the HPLC. Buffer A was 98% water, 2% Acetonitrile and 0.02% 
TFA. BufiG^B was 98% Acetonitxil^ 2% water and 0.018% TFA. Spectra were scanned 
from 140-1200 amu using a variable ion time according to the number of ions in the 
10 source. 

Fourier transform infrared spectra were obtained using a Mattson 4020 Galaxy 
Series spectrophotometer. 

Elemental analyses were conducted by Robertson Microlit Labs, Madison NJ. 
NMR mass and infrared spectra, and elemental analyses of the compoxmds were consistent 
15 with the assigned structures. 

List of Abbreviations and Acronyms 

As employed herein, the following tenns have the indicated meanings. 



AC20 


acetic anhydride 


AIBN 


2,2'-azobisisobutyronitrile 


anh 


anhydrous 


aq 


aqueous 


BOG 


/er/-butoxycarbonyl 


BuLi 


/i-butyllithium 


calc'd 


calculated 


CeUte® 


diatomaceous earth 


cone. 


concentrated 


mCPBA 


3-cbloroperoxybenzoic add 


dec. 


decomposition 


DAST 


(diethylaniino)sulfiir trifluoride 


DIAD 


diisopropyl azodicatboxylate 
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LiMAr 


4-dimeih^aiiijiiopyridine 




dimellioxyediane 




XT' \T 4Zm il. ■ .1 r .'J 


DMPU 


l,3-dimethyl--3,4,5,6-tetrahydro-2(lH)- 
pyrinoddinone 


DMSO 


dimemylsulioxide 


Drrr 


Dis(dipheii)4pnospmDo)ferrocene 


EDCiaCl 


1 -<3-<iimethyiaiiimopropyl)-3-- 
ethylcaibodiiimde hydrocUoride 


EtOAc 


ethyl acetate 


EtOH 


ethanol(100%) 


Et20 


dietfa;^ ether 


EtsN 


triethylamine 


KN(SiMej)2 


potasaum bis(trimethylsilyl)amide 


KO/Bu 


potassiiim ^c/t-butoxide 


UAIH* 


lithium alximinum hydride 


LiBH, 


lithium borohydride 


LiN(SiMe3)2 


lithimn bis(trimethylsilyl)amide 


MeOH 


methanol 


NMM 


4-methyhnorpholiiie 


obs'd 


observed 


Oxone* 


potassium peroxymonosulfate 


PCC 


pyridinium chlorochiomate 


PhsP 


triph^ylphosphine 


PdCl2(dppf) 


bis(diphenylphosphmo)ferrocene]dichlorD 
paladium(n) 


Pd(PPh3)4 


tetra]ds(triphenylphosphme)paIladiimi(0) 


KvCl 


trimethylacetyl chloride 


rt 


room temperature 


TBAF 


tetrabutylammonium fluoride 


TBDMSa 


/er^-butyldimefhjdsilyl chloride 


TBDMSOTf 


tert-butyldimethylsilyl triflate 


THF 


tetrahydrofuran 


TFA 


trifluoroacetic acid 


TEUBAL 


triisobutylalummum 
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Example I 
4-(Cvclop rnpYlinftt hoxv)iodobenzepe 




5 A solution of 4-iodopheaol (1 l.Og, 50.0 mmol) in tetrahydrofuran (30 mL + 10 mL 

rinse) was added to a cooled (0 ^C) and stirred suspension of sodixun hydride (1.44 60.0 
nunol) in tetrahydrofuran (30 mL). The cold bath was removed and the reaction was 
stirred for 1 h. A solution of (bromomethyl)cyclopropane (16.2 g, 120.0 nunol) in 
tetrahydrofuran (20 mL) and then HMPA (5 mL) were added successively and the 

10 reaction was heated (55 ®C) for 18 h. After cooling, the reaction was quenched with cold 
water (500 mL) and then extracted with ethyl acetate (3x200 mL). The combined organic 
extracts were washed with brine, dried over anhydrous magnesimn sulfate, and 
concentrated in vacuo. Flash chromatography of the residue over silica gel using 10% 
dichloromethane/hexane afforded 12.6 g (92%) of the desired Example I. The product 

15 had: NMR (300 MHz, CDQa) 5 7.54 (d, 2 H), 6.68 (d, 2 H), 3,76 (d, 2 H), 1.20-1.35 
(m, 1 H), 0.60-0.70 (m, 2 H), 0.31-0.39 (m, 2 H); mass spectroscopy gave of 274.0 
(calc'd exact mass for CioHnlO = 273.99). 

Example 2 




3-Iodophenol (11. Og, 50.0 mmol) was convated to 12.4 g (90%) of the desired 
product using the method described for Example 1. The product had: NMR (300 
MHz, CDQj) 5 7.23-7.31 (m, 2 H), 6.99 (dd, 1 H), 6.84-6.90 (m, 1 H), 3.77 (d, 2 H), 
1.25-1.35 (m, 1 H), 0.60-0.70 (m, 2 H), 032-0.39 (m, 2 H); mass spectroscopy gave MH*^ 
25 of 275.0 (calc'd exact mass for CioHnlO = 273.99). 
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Example 3 
4-Bromo-l-cvclopropvltfaiobenezene 




Br 



To a solution of cyclopropylpheayl sulfide (5 g, 34^ mmol) in 342 mL 
chloroform, a solution of bromine (1.94 g, 37.6 mmol) in 113 mL chloroform was added 
dropwise. The reaction mixture was stirred at rt overnight and then quenched with aq. 
NaHCOs and sat Na2S205. The reaction was extracted with dichloromethane and the 
organic phase was washed witih water and brine, dried over anhydrous sodium sulfate, and 
concentrated in vacuo. An oil (6.19 g, 79% yield) was givra after distillation. NMR 
(DMSO, 5 « 2.48): 7.45 - 7.49 (m, 2H), 7.25 - 7.30 (m, 2H), 2.22 - 2.28 (m, IH), 1.04 - 
1.10 (m, 2H), and 0.53 - 0,58 (m, 2H). MS [M+H] = 229 (HPLC/MS). 



(Caution: Blast shield recommended). Nitric add (65%, 1L6 mL) was added 
slowly to a 0°C solution of commercially available 2-amino-5-bromoihiazole 
monohydiobromide (10 g, 38.4 mmol) in phosphoric add (85%, 30 mL). The mixture 
was cooled to -5®C and an aq. solution of sodium nitrite (3.44 & 50 nmiol) was added 
slowly, while maintaining the bath temperature below O^C. The mixture was stirred for 2 
h. A solution of copper sul&te (8.0 gm) and sodium bromide (10.3 g) in water (30 mL) 
was added slowly at O'^C and the resulting mixture was stirred for 4 k The mixture was 
adjusted to pH 7 and extracted with e&er. The combined extracts were dried and 
concentrated under reduced pressure. Purification of the remaining oil by flash * 



chromatography (silica gel, 10:1 hexaneiethyl acetate) afforded 4.3 g (46%) of Example 4. 
Rf = 0.91 (10/1 hexane/ethyl acetate); GCMS (CI) obs'd: 242, 244, 246; calc'd 241. 



Example 4 
2^5-Dibromo-l^-thiozoie 




Br 
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Example 5 

4-(Cvclopropvlmethoxv)pheiivlboroiiic acid 




OH 



Butyl lithium (2.5 M in hexane, 14.4 mL, 36 mmol) was added dropwise (5 min) 
5 to a cooled (-78 ^C) and stirred solution of 4-(cycIopropylmethoxy)iodoben2ene 1 (9.00 g, 
32,8 mmol) in tetrahydrofuran (100 mL). After 20 min, trimethyl borate (1 1.3 mL, 10.4 g,' 
100 mmol) was added dropwise (10 mL). The reaction was stiiied for an additional 20 
min, and was then allowed to warm to rt The reaction was quenched with 1 M 
hydrochloric add (300 mL) and stirring was continued for 30 tntn. The product was 
10 extracted with diethyl efh^ (4x100 mL) and thai the combined organic extracts were 
dried over anhydrous magnesium sul&te and concentrated in vacuo. The residue was 
dissolved in toluene and then concentrated. This operation was repeated (5x) until the 
distillate was colorless and left 5.67 g (90%) of crude product* This material was used 
without purification or analysis. 



15 The following compounds were prepared according to the method of Example 5: 



Ex. 
No. 


Sfructore 


Yield 
[%1 


MS 


Rf 


mp 
PC] 


6 




93 








7 


HO'^^OH 


75 
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Ex. 
No. 


Structure 


Yield 
1%1 


MS 


Rf 


mp 

m 


8 


V 

HO'^'OH 


85 









Example 9 

l-(BromomethvlV'3-^cvclopropvlmethoxv)beiizene 




5 Pyridine (3.20 mL, 3.13 g, 39.6 mmol) and a solution of 

dibromophenylphosphorane (13.9 g, 32.9 mmol) in acetonitrile (50 mL) were added 
successively to a cooled (0 ^C) and stirred solution of l-(hydroxymethyl)-3- 
(cyclopropylmethoxy)benzene, (Example 10, 4.40 g, 24.7 mmol) in acetonitrile (100 mL). 
The mixture was allowed to warm to rt and stirring was continued for 16 h. The reaction 

10 was quenched with saturated aqueous sodium thiosulfate (300 mL) and extracted with 
ethyl acetate (3x200 mL). The combined organic extracts were washed with 1 M 
hydrochloric acid and brine, dried over anhydrous magnesiirai sulfate, and concentrated in 
vacuo. Flash chromatography of the residue over silica gel using 20% ethyl 
acetate/hexane gave 3.80 g (64%) of the Example 9. The product had: NMR (300 

15 MHz, acetone-Dfi) d 7.22 (t, 1 H), 7.01 (m, 2 H), 6.82-6.88 (m, 1 H), 4.56 (s, 2 H), 3.83 (d, 
2 H), 1.16-129 (m, 1 H), 0.52-0.62 (m, 2 H), 0.31-0.41 (m, 2 H). 
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Example 10 

l-fHvdroxvmelhvD-3-fcvclopropvlmetlioxv^beiizene 




Sodium borohydride (0.75 g, 20 mmol) was added in portions to a stirred solution 
5 of 3-(cyclopropylmeflioxy)benzaldehyde (Lit: Chenu Phamu Bull 1975, 25, 2878) (3.5g, 
20 nunol) in methanol (80 mL). The mixture was stirred for 2 h and ibm quenched witb 
water (300 mL). The product was extracted with ethyl acetate (3x150 mL) and then the 
combined organic extracts were dried over magnesium sul&te, filtered, and concentrated 
in vacuo to leave 3.2 g (89%) of crude product. This material was used in the next 
10 reaction without further purification or analysis. 

Example 11 

Ethvl 5-(terr- hntYidiiwe tfavlsfloxvMH-indole-2-carboxvlate 




Imidazole (2,30 g, 33.2 mmol) and /er^-butyldimethylsilyl chloride (2.50 g, 16.6 
15 mmol) were added successively to a stirred solution of ethyl 5-hydroxy-lH-indole-2- 
carboxylate (1.70 g, 8.29 mmol) in dichloromethane (100 mL). The reaction was stirred 
for 16 h and then diluted with dichloromethane (300 mL). The solution was washed with 
water and brine, dried over anhydrous magnesium sulfate, and concaitrated in vacuo to 
leave 2.65 g (100%) of Example 11. The product had: NMR (300 MHz, acetone-Da) d 
20 10.73-10.88 (br s, 1 H), 7.39 (d, 1 H), 7.1 1 (d, 1 H), 7.05 (s, 1 H), 6.86 (dd, 1 H), 4.34 (q, 
2 H), 1.36 (t, 3 H), 1.09 (s, 9 H), 0.20 (s, 6 H). 
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Example 12 

Ethvl 3-f f4-metfioxvphenvRinethvl1mdole^2"Carboxvlate 




°-\ 



To a solution of ethyl l-[(4-methoxypheQyl)methyl]indoIe-2-carboxylate (Example 



5 38) (950 mg, 3.07 mmol) in dichloromethane (15 mL) was added trifluoroacetic acid (1.2 
mL). The resulting pink solution was stiired for 18 h at RT. The reaction was quenched 
with 1.0 N aqueous sodium hydroxide and the organic layer was collected. The aqueous 
layer was extracted with ethyl acetate, and the combined organic layers were dried over 
anhydrous magnesium sulfate, concentrated to an oil^ and purified by flash 
10 chromatography on siUca in 8:1 hexane: ethyl acetate (v/v) to yield 468 mg (49%) of 
Example 12 of a white soUd. NMR (300 MHz, DMSO^e) 5 11.56 (s, IH), 7.64-7.58 
(m, IH), 7.42-7.38 (m, IH), 7.26-7.14 (m, 3H), 7.02-6.97 (m, IH), 6.80-6.74 (m, 2H), 
4.35 (s, 2H), 4.34 (q, J= 7.1 Hz, 2H), 3.65 (s, 3H), 1.33 (t, /= 7*1 Hz, 3H); TLF Rf = 0.44 
(4:1 Hexane: ethyl acetate (v/v)). 

15 Example 13 



A solution of iV^bromosucdnimide (7.83 g, 44.0 mmol) in NJ^- 
dimethylfomiamide (30 mL) was added dropwise (40 min) to a cooled (0 °C) and stirred 
20 solution of ethyl 5-(benzyloxy)-lH-indole-2-carboxylate (10.0 g, 39.2 mmol) in N,N- 
dimethylformamide (20 mL). The cold bath was removed and stirring was continued for 
an additional 1.5 h. The reaction was poured over ice water (600 mL) and the resulting 
precipitate was collected by vacuum filtration. The precipitate was washed with water and 



Ethyl 5-(T)enzvIoxy)-3-bromo-lH-indole"2-carboxvlate 
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dried to give 12.9 g (98%) of crade product This material was used in the next reaction 
without forlfaer purification or analysis. 

Example 14 
teit-Butvl 3-Bromomdole^2-carfaoxvlate 



5 




Indole-2-caiboxylic acid was conv^ed to 3-bromoindole-2-caiboxyiic add using 
the method described for Example 13. i^^-dimefliylfbrmamide di-terf-butjd acetal (35 
mL) was added dropwise to a stining mixtaie of indole-3-bromo-2-caiboxylic add (14.9 
g, 62 mmol) susp^ded in tolume (100 mL). Afi^ the addition was complete, the 
10 reaction was heated at 90 °C for 8 h. The reaction mixture was th«i cooled to room 
temperature and washed with cold water (2x100 mL). The organic layer was dried over 
anhydrous magnesium sul&te and concentrated under reduced pressure to yield the crude 
tertA)\xtyl 3-bromoindole-2-caiboxyiate, assume quantitative yield. The crude product 
was used in the next step without purification. 

15 The following compounds were prepared according to the methods of Examples 

13 and 14: 



Ex. 
No. 


Stractnre 


Yidd 
[%1 


MS 


Rf 


mp 

m 


15 


H \ 


96 




0.58 

(Hexane 
/ethyl acetate 
2:1) 
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Ex. 
No. 



Stractnre 



Yield 
[%1 



MS 



Rf 



mp 

m 



16 




58 



0.70 

(Hexane 
/ethyl achate 
2:1) 



17 




100 



312.5 



18 



OTBDMS 




73 



39S 



OEt 



19 




87 



0.4 

(Hexane 
/ethyl acetate 
8:2) 



20 




92 



508.1 



0.27 

(Hexane 
/e&yl acetate 
8:2) 
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Ex. 


Strnctare 


Yield 


MS 


Rf 


mp 


No. 




[%1 


[M+H*| 




m 


21 




89 









Example 22 

E<hvlS-fl>eiizvloxvV3-bromo-l"(3-metfaoxvbeii2vI^lH-indole-2H^ 




5 Powdered potassium carbonate (2.79 g, 20.2 mmol) and 3-mefhoxybeiizyi bromide 

(2.03 g, 10.1 mmol) were added successively to a stirred solution of ethyl 5-(benzyloxy)- 
3-bromo-lH-indole-2-caiboxylate, Lit W096/18393 (3.63 g, 9.70 mmol) in N,N- 
dimethylformamide (20 mL). The reaction was stirred for 23 h and then diluted with 
water (250 mL). The product was extracted with ethyl acetate (3x100 mL) and then the 

10 combined organic extracts were washed with brine, dried over anhydrous magnesium 
sulfate, and concentrated in vacuo. Recrystalization of the residue using methanol 
afforded 4.03 g (84%) of the desired product The product had: NMR (300 MHz, 
CDCI3) 5 7.05^7.91 (m, 9 H), 6.74 (dd, 1 H), 6.53-6.63 (m, 2 H), 5.37 (s, 2 H), 5.12 (s, 2 
H), 4.37 (q, 2 H), 3.71 (s, 3 H), 1.39 (t, 3 H); mass spectroscopy gave Mft = 494.1 

15 (calcM exact mass for C26H24BrN04 = 493.09). 
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Example 23 

E&vl 5-^enzvloryV3-bromo-144-fluoroben2Pii>-l^^ 




F 



A solution of dh)d 5-(beQzyloxy)-3-bromo-ljy-indole-2-caiboxyiate, Ref. 
W096/18393 (6.77 g, 20.3 mmol, Ref. 96/18393) in ^;^^KJimethylfo^maInide (10 + 5 mL 
rinse) was added slowly (10 min) to a cooled (0 ^C) and stmed suspension of sodium 
hydride (0.72 g, 30 mmol) in iy;Ar-Kiimethylfonnamide (30 mL). The reaction was stirred 
for 1 h and then 4-fluoroben2ylbronude (3.7 mL, 5.7 g, 30 mmol) was added. The cold 
bath was ranoved and the noixture was stirred for 18 L The reaction was quenched by 
pouring over ice water (400 mL) and then the product was extracted with ethyl acetate 
(3x100 mL). The combined organic extracts were washed with brine, dried over 
anhydrous magnesium sulfate and concentrated in vacuo. Flash chromatography of the 
residue over silica gel using 50% dichloromethane/hexane gave 6.80 g (75%) of the 
desired product containing trace impurities. The product had: *H NMR (300 MHz, 
COaz) 5 6.84-7.53 (m, 12 H), 5.72 (s, 2 H), 5.13 (s, 2 H), 4.38 (q, 2 H), 1.40 (t, 3 H). 

Example 24 

Etfavl5-r2-(5-methyl-2-phenvM3-tMazol-4-ynethoxv1"l-(tetrahvdro-2- 
furanvlmethvD-lg-ipdole-2-carboxvlate 
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A solution of eftiyl 542<5-mefliyi-2-phenyi4,3-thiazol-4-)4)etiioxy]-L^^ 
caiboxylate 220 (40.7 mg, 0.100 mmol) in iy;i\r-dimethyifo£manude (0.9 mL) was added 
to a stirred nuxture of cesium caibonate (325 mg, 1.00 nmiol) and 2- 
(lm>momethyl)tetiahydiofuran (19.8 mg» 0.120 mmol) in M^-dimethylfomiamide (2.4 
5 mL). The reaction was stirred for 16 h and then the mixture was filta:ed tiiough a plug 
(500 mg) of silica gel using ethyl acetate to rinse. The filtrate was concentrated in vacuo 
and then reverse phase preparative HPLC chromatography gave 19.8 mg of product 
(retention time = 2.4 min.). This material was taken to the next reaction without fiirthar 
purification or analysis. 

10 Example 25 



Sodium hydride (60% dispersion in mineral oil, 2.40 g, 60.0 mmol) was cooled to 
0 **C, and anhydrous methyl sulfoxide (75.0 mL, 1.06 mol) was added. The mixture was 

15 stirred at 0 for 15 minutes before a solution of elhyl 3-fonnyl-lH-indole-2-carboxylate 
(10.9 g, 50.2 mmol. Lit J, Heterocyclic Chem. 1997, 34, 1431.) in 75 mL of methyl 
sulfoxide was added over a 20 minute period. The resulting solution was warmed to room 
temperature and stirred for 1 hour. 3-Methoxybenz3dbromide (9.8 tnT .^ 70.0 mmol) was 
added, and tiie solution was heated at 60 for 16 hours. The solution was cooled and 

20 poured into water (500 mL). The aqueous solution was extracted with ethyl acetate (3x), 
and the combined organic extracts were washed with 1 N hydrochloric add (2x), water, 
and brine. The solution was dried over anhydrous magnesium sulfate and concentrated in 
vacuo. Trituration of the residue with 33% hexane/Et20 provided the title compound as a 
soKd (13.8 g, 81%). The product had: NMR (300 MHz, acetone-d^?) 5 10.61 (s, 1 H), 

25 8.43 (d, 1 H), 7.61 (d, 1 H), 7.30-7.45 (m, 2 H), 7.19 (dd, 1 H), 6.80 (dd, 1 H), 6.63-6.74 
(m, 2 H), 5.88 (s, 2 H), 4.48 (dq, 2 H), 3.70 (s, 3 H), 1.37 (t, 3 H); mass spectroscopy gave 
MHT = 338.1 (calc'd exact mass for C20H19NO4 = 337.13). 



Ethvi 3-formvl-l"(3-methoxvbenzvIVlH>mdole-2^rbordate 
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Example 26 

Ethyl 3-<^4-methoxvbenzovD"l-^3-methoxvbeiizvIVlH-m^ 




Indole 203 (244 mg, 0.76 imnol) was added to a suspension of sodium hydride (36 



5 mg, 0-91 minol) in JVJST-diniethylfonnamide (3 mL), After 10 min,, sodium iodide (20 
mg, 0.133 mmol) and 3-methoxybenzyl chloride (0.13 mL, 0.91 mmol) was added and the 
resulting mixture was stirred at rt. for -'15 h. Purification (silica gel chromatography 
25:75 ethyl acetateiiexane) afforded 236 mg (70%) of Example 26. Rf = 0,33 (75/25 
hexane/ethyl acetate); LRMS (+esi) obs'd: 444.1; calc'd 443.17. 

10 Example 27 

feyt"Butvl3-(4*MethoxvphenvlM-(r3-(trifluoromethvDphenvI1sulfonvUindole-2 

carboxvlate 



15 (Example 105, 75 mg, 0.23 mmol) in tetrahydrofiiran (0.4 mL) was added potassium tert- 
butoxide (1 M in tetiahydxofuian, 0.4 mL) in one aliquot. After 10 minutes chloro[3- 
(trifluoiomediyi)phenyl]sulfone (113 mg, 0.46 mmol) was added. The reaction mixture 
wais stirred at room temperature overnight The resulting mixture was diluted with ettiyl 
acetate (4 mL) and quenched with water (2 mL). The organic phase was mtracted with 

20 edx^ acetate (3 x 4mL). The combined organic layers were dried over anhydrous 




To a stining sohdioii of rert-butyl-3-(4-methoxyphenyl)indole-2-caibox^ate 
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magDtesium sul&te and concratrated under reduced pressure. The crude product was 
iBltered through a plug of silica gel (30% ethjd acetate/hexane) to provide fer^-butyi 3-(4- 
mefcoxypheayl)-l-{[3-(trifluoromethyl)phea)4]suIfonyI}indole-2-^^ (45 mg, 

37%), which was used in ihe next step without further punfication. 

5 The following compoimds were prepared according to the melhods of Examples 

22 - 27: 



Ex. 
No. 


Structure 


Yield 
[%I 


MS 


Rf 


mp 

m 


28 




50 








29 




44 








30 




27 
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Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




[%] 


PVI+H*] 




m 


36 


Br 

OMe 


98 


360.0 


0.59 

(Hescane/ 
e&yl 

acetate 7:1) 




37 




96 


482.1 


0.38 

(Hexane^ 
ethyl 

ac^ate3:l) 




38 


on; 


58 


562.2 


0.72 

(Hexane/ 
ethjd 

acetate 4:1) 




40 


CHO 


80 


376.1 


0.31 

(Hexane/ 












ethyl 










acetate 2:1) 




41 


CHO 

^^>^N 0-^ 


erode 
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Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




[%1 


IM+H*1 




m 


42 


o>-f 


77 




0.56 

CHexane/ 
ethyl 

acetate 4:1) 




43 




76 


598.2 


0.48 

(Hexane/ 
ethyl 

acetate 4:1) 




44 




64 




0.39 

OHexane/ 
elhyl 

acetate 4:1) 




45 




100 
oxide 








46 




100 
onde 
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Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




1%1 


[M+H*l 




m 


47 




51 


428 






48 




78 


421 






49 




58 


433 






50 


OTBDMS 

OB 


40 




0.65 

(Hexane/ 
ethyl 

acetate 3:1) 




51 




100 
crude 
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Ex. 
No. 


Structure 


Yield 
[%1 


MS 

(M+Hl 


Rf 


mp 

m 


52 




32 








53 


0-*Xtf?''^ OEt 


55 




0.53 

(Hexane/ 
ethjd 

acetate 4:1) 




54 


^viJS^^^I^ OEt 


72 


416.4 


0.58 
ethyl 

acetate 9:1) 




55 




34 


432.4 


0.60 

(Hexane/ 
ethyl 

acetate 4:1) 




56 




90 


454.3 


0.75 

(Hexane/ 

ethyl 

acetate 7:3) 
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Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 






1%1 


|M+Hl 




m 


57 


( 


o 


88 




0.55 

(Hexane/ 
ethyl 

acetate 4:1) 




58 






87 








59 






71 








60 






40 








227 




75 


598.2 
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Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




I%J 






m 


228 




27 
























cnide 

































Example 61 

EthvlS^eiizvloxvV3-f4-(cvdopropvlmetiioxv)phenvM-l-(3-methoxvb^ 

mdole-2-carboxvlate 




Example 5 (2.30 g, 12.0 mmol) and 2 M aqueous sodium carbonate (20 mL) were 
added to a stirred solution of ethyl 5-(ben2yloxy)-3-bromo-l-(3-methoxybenzyl)-lH- 
indoIe-2-cafboxylate (4.03 & 8.15 mmol) in EtOH (30 mL) and toluene (30 mL). Argon 
was bubbled throu^ the mixture for 15 min and then 

10 tetrakis(triphenylphosphine)palladium(0) (1.15 g, LOO mmol) was added. The reaction 
was heated (85 ''C) for 16 h and then cooled. The mixture was diluted with 1 M 
hydrochloric acid (200 mL) and then extracted with ethyl acetate (3x100 mL). The 
combined organic extracts were washed with water and brine, dried over anhydrous 
magnesium sulfate, and concentrated in vacuo. Flash chromatography of the residue over 

15 silica gel using 60% didiloiomethane/hexane gave 3.41 g (75%) of Example 61. The 
product had: NMR (300 MHz, CDCI3) 5 6^5-7.48 (m, 13 H), 6.65-6.77 (m, 3 H), 5.76 
(m, 2 H), 5.01 (s, 2 H), 4.13 (q, 2 H), 3.90 (d, 2 H), 3.74 (s, 3 H), 1.30-1.41 (s, 1 H), 1.05 
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(t, 3 H), 0-65-0.75 (m, 2 H), 0.38-0.45 (m, 2 H); mass spectroscopy gave MH*" = 562.2 
(calc'd exact mass for C36H35NO5 = 561.25). 

Example 62 

Ethvt 3^eiizotiiiozoleVl-(3"trifluorome1hvlbenzv^ 



5 




A mixture of Example 33 (300 mg, 0.70 mmol), benzothiophene-2-boronic acid 
(195 mg, 1.1 mmol), 2N NaaCOa (0.7 mL) and AyV^^ethylformamide (7 mL) was 
flushed with argon. Pd(OAc)2 (16 mg, 0.07 mmol) and P(o-tolyl)3 (43 mg, 0.14 mmol) 
were added and the mixture was heated at 100°C for ~15 h. The mixture was cooled and 
10 filtered througji a short column of silica gel and sodium bicarbonate (elution with ethyl 
acetate). The filtrate was concentrated and the remaining oil was purified by flash 
chromatography (silica gel, 7:1 hexanerethyl acetate) to afford 178 mg (53%) of Example 
62 as a white solid. Rf = 0.51 (7/1 hexane/ethyl acetate); LRMS (+esi) obs'd: 480.0; 
calc'd 479.1. 

15 Example 63 

Etiivl3-f2-ftiiTlVl-(3"trfflttoromethvlbenzvIVindol^^^ 




A mixture of Example 33 (300 mg, 0.70 mmol), 2-(tributylstannyl)furan (0.22 mL, 
0.7 mmol), lifluum chloride (30 mg, 0.7 mmol) and iV^iV^dimetfaylformamide (7 mL) was 
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flushed witti argon. Tetra]ds(tiiphenylphosphme) palladium (80 mg, 0.07 mmol) was 
added and the mixture was heated at lOO^C for ~15 h. The mixture was cooled and 
filtered through a short column of silica gel (elution with ethyi acetate). The filtrate was 
washed with water and brine, concoitrated and the remaining oil was purified by flash 
5 chromatography (silica gel, 7:1 hexaneiethyl acetate) to affoffl 160 mg (55%) of Example 
63 as a white solid. Rf = 0.45 (7/1 hexane/ethjd acetate); LRMS (+esi) obs'd: 414.1; 
calcM 413.1. 

Example 64 

E<hvI3-(2"PhenvlethvnvlVl-(3-trifluoromethYlbenzvl^^ 




10 CF3 

A suspension/solution of Example 33 (500 mg, 1.17 mmol), phenyl acetylene (600 
mg, 5.86mmolX trietfayl amine (5.5 mL) in dry 7\^,JV'-dimelh}4formamide (12 mL) was 
flushed with argon. Copper iodide (73 mg, 0.38 mmol) and Pd(dppf)2Cl2- 
dichloromdhane (96 mg, 0.12 mmol) was added and again tiie system was flushed with 

15 At. The mixture was then heated at 79°C for 70 mia The suspension was filtered 
through Celite® (elution wifli ether) and the filtrate was washed wat^ (3x 20 mL) and 
brine (20 mL). The ether layer was again filtered through silica to remove precipitates 
(elution with ether). The filtrate was concentrated and the remaining oil was purified by 
radial chromatography (4 mm silica gel plate, 95/5 hexane/ediyl acetate) to afiFord 23 mg 

20 (4%) of Example 64 as a brown solid. Rf= 0.23 (95/5 hexane/ethyl acetate). 
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Example 65 

Etfavi7-^4-tert-batvlphenvIV5H-fl3ldioxolof4.SI-findoIe--6-^ 




To a dry 100 mL round bottom flask and stir bar, purged with argon gas, was 
5 charged with 0.14g of Pd2(dba)3 and 0.14g tiifur^hosphine followed by addition of S ml 
of toluene. The contents were stirred until homogeneous at which time a of ethyl 7-bromo- 
5H-[l,3]dioxolo[4,5-f|-indole-6-carboxyiate (Example 19, L92 g, 6.13 mmol) in toluene 
(5 mL) was added to the catalyst solution via cannula After approxiaiately 10-15 minutes 
of stirring a 10 mL ethanol solution of 4-t^-butyl-phenyl boronic add (1.64g, 9.2 irunol) 

10 to a stirring solution via cannula. This was followed by addition of ISmL of 2M sodium 
carbonate dropwise to die pot The contente were heated to reflux ovemiglit. The reaction 
was then quenched with 3 N hydrodiloric add and extracted with 3 times with 30 mL of 
ethyl acetate. The organic layer was then dried over anhydrous sodimn sul&te and then 
concentrated in vacuo. The crude material was purified via oolunm chromatography ' 

15 yielding 1.24 g (55%) of a white solid (Rf- 0.38 20% ethyl acetate/hexane). The product 
had: NMR (300 MHz, acetone-Da) 7.46 Hz (d, 1 H), 7.02 Hz (d, IH) 6.97 Hz (d, 2H), 
6.87 Hz (d, 2H), 5.99 Hz ( d, 2H), 4.18 Hz (q, 2H), 1.35 Hz (s, 9H), 1,32 Hz (t, 3H). 
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Eth^ 3"f4-fcvclopropY *'"ft*^ oxvtohenvH-5-hvdroxV"l' 
(3-methoxvbenzvMH-mdole^2-carboxvlate 




5 l-Bromo-4-cyclopropylmethoxy)ben2ene (2.30 g, 12,0 mmol) and 2 M aqueous 

sodium caibonate (20 mL) were added to a stirred solution of ethyl 5-(TBDMSO)-3" 
bromo-l-(3-methoxybenzyl)-lH-indole-2-carboxylate (Example 58, 4.03 g, 8.15 mmol) in 
ethanol (30 mL) and toluene (30 mL). Argon was bubbled through the mixture for 15 min 
and then tetrakis(triphenyIphosphine)palladium(0) (1.15 g, 1.00 mmol) was added. The 

10 reaction was stirred with heating (85 °C) for 16 h and then cooled. The mixture was 
diluted with 1 M hydrochloric acid (200 mL) and then extracted with ethyl acetate (3x100 
mL). The combined organic extracts were washed with water and brine, dried over 
anhydrous magnesium sul&te, and concentrated in vacuo. The residue was dissolved in 
tetrahydrofuran (100 mL) and tetrabutylammonium fluoride (1.0 M in tetrahydrofuran, 20 

15 mL, 20 mmol) was added. The reaction was stirred for 1 h and then diluted with ethyl 
acetate (300 mL). The solution was washed with water and brine, dried over anhydrous 
magnesium sulfate, and concentrated in vacuo. Flash chromatography of the residue over 
siUca gel using 20% ethyl acetate/hexane afforded 1.10 g (65%) of the desired product. 
The product had: NMR (300 MHz, acetone-De) 5 7.85 (s, 1 H), 7^28-7.37 (m, 3 H), 

20 7.12 (dd, 1 H), 6.84-7.00 (m, 4 H), 6.61-6.74 (m, 3 H), 5.73 (s, 2 H), 4.09 (q, 2 H), 3.86 
(d, 2 H), 3.67 (s, 3 H), 1.20-1.32 (m, 1 H), 0.84 (t, 3 H), 0.52-0.63 (m, 2 H), 0.31-0.41 (m, 
2H). 

The following compounds w^e prepared according to the methods of Example 61 

-66: 

25 
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Ex. No. 


Structure 


Yidd 
[%1 


MS 


Rf 


mp 

m 


67 




33 


484J 






68 




86 


548^ 


0.82 

(Hexane/ 
ediyl 

acetate 2:1) 




69 


F 


68 


428.2 


0.8 

(Hexane/ 
e%l 

acetate 2:1) 




70 


H ^ 


68 


428.2 


0.80 

(Hexane/ 
ethyl 

acetate 2:1) 




71 


H \ 


66 




0.62 

(Hexane/ 
ethyl 

acetate 2:1) 
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Ex. No. 


Structure 


Yieid 
[%] 


MS 

IM+H*1 


Rf 


mp 

m 


72 


^^^^^^ 


55 








73 


F 


73 




0.71 

(Hexane/ 
ethyl 

acetate 2:1) 
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^^^^^^ 


43 








75 




50 


464 






76 




56 


426 
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Ex. No. 


Sfructare 


Yield 
I%1 


MS 


Rf 


mp 

m 


77 


S^^^N OEt 


71 


496 






78 




67 


458 






79 




25 




0.53 
ethjd 

acetate 7:1) 




80 




62 


472J2 


0.3 

(Hexane/ 
ethyl 

acetate 7:1) 




81 


CF3 


crude 


450.1 


0.26 

(Hexane/ 

ettiyl 

acetate 

95:5) 
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Stractnre 


Yield 

[%1 


MS 

[M+BTl 


Rf 


mp 

m 


82 




88 


452^ 


0.49 

Qiexanes/ 
edier8:2) 




83 




61 


483.1 


0.31 

acetate 1:1) 




84 




cnide 


440.2 


0.45 
ethyl 

acetate 9:1) 




85 




67 


478.1 


0.32 

(Hexane/ 
ethyl 

acetate 4:1) 




86 




45 




0.24 

(Hexane/ 
ethyl 

acetate 4:1) 
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Structure 


Yield 

[%1 


MS 

[M+H*l 


Rf 


mp 

[•C] 


87 




74 








88 




68 








89 




80 








90 




100 




0.56 

(H^cane/ 
e&yl 

acetate 4:1) 




91 




100 




0.71 

(Hexane/ 

efliyl 

acetate 

4:1) 
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Ex. No. 


Structure 


Yield 
f%I 


MS 


Rf 


mp 

m 


92 


^stfi^^H OB 


57 


468 


0.50 

(Hexane/ 
ethyl 

acetate 3:1) 




93 




62 




0.50 

(Hexane/ 
ethyl 

acetate 2:1) 




94 


pa 


75 


463 






95 




79 








96 




100 


461 
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Ex. No. 


Structure 


Yidd 

[%1 


MS 


Rf 


IE 


102 




74 


560.1 


036 

ATT / 

(Hexane/ 
dfayl 

acetate 6:1) 




121 




77 


402 






225 




77 








226 




72 








103 




86 


492 
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Ex. No. 


Structure 


Yield 

[%1 


MS 


Rf 


mp 

m 


105 




53 
























































224 




93 




0.50 

(Hexane/ 

ethyi 

acetate 4:1) 





Example 106 

2-/grr«Butoxvcarbonvl) l-r3-ftrifluorometfavnbenzvll-mdole-3«Yl boronic add 

B(0H)2 

CF3 

5 A solution of butyllithium in hexane (7.10 mL, 1.6 M) was added to a -78°C 

solution of Example 35 (4.95 gm, 10.9 nnnol) in tetrahydrofuran (30 mL). After 5 min., 
trimethyl borate (3.72 mL, 32.7 mmol) was added and the mixture was allowed to wann to 
rt over 2 h. 2N hydrochloric add (30 mL) was added and the mixture was vigorously 
stirred for 30 min. Eth>4 acetate was added and the layers were separated. The organic 
10 layer was dried and concentrated. Trituration of the remaining oil with ether followed by 
drying under reduced pressure afforded 2.3 g (50%) of Example 106 as a white solid. Rf 
= 0.29 (4/1 hexane^efhyl acetate). 

The following compounds were prepared according to the methods of Example 

106: 
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Ex. 


Strurtare 


Yield 


MS 


Rf 


mp 


No. 




[%] 


[M+H*l 




m 


108 


B(0H)2 

OMe 


44 




0.28 

(^riexane/etayl 
acetate 4:1) 





Example 109 
feit-Bntvl 3-(5-bromiKl3-tfaiazol-2-vlV143- 
ftrifluoromethvDbenzvll-indole-2-carboxvlate 




5 CF3 

To a solution of Example 106 (ISO mg, 0.36 mmol) and Example 4 (68 mg, 0.28 
mmol) in toluene (0.7 mL) and eflianol (0.7 mL) was added aq. Na2C03 (0.36 mL, 2N). 
The reaction vessel was flushed witti Ar for 10 mm, Tetrakis(triphra^pho^liine)- 
palladium (34 mg, 0.029 mmol) was added and the mixture was heated at 8S^C until the 
10 disappearance of the boronic add. The mixture was cooled and filtered. The filtrate was 
concentrated and the remaining oil was purified by flash chromatography (silica gel, 7:1 
hexanerethyl acetate) to afford 100 mg (66%) of Example 109 as a yellow solid. Rf = 
0.61 (7/1 hexanerethyl acetate); LRMS (+esi) obsM: 536.8; calc'd 536.0. 

The following compounds ware prepared according to the method of Example 

15 109: 
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Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




1%I 


pvf+ffl 




m 


110 




43 


498.9 


0.72 

(riexane/etnyl 






OMe 






acetate 4:1) 















Example 111 
tert'Bntvl 3-^5-acetvl-U-tliiazol-2-vD>l-r3- 
ftiiflttorometfavftbeiizvll-indiole-2-carboxvlate 



5 




A mixture of Example 108 (300 mg, 0.56 mmol), Pd(PPh3)4 (70 mg, 0.06 mmol) 
and lithium chloride (80 mg, 1.68 mmol) in tetrahydrofiiran (2 mL) and toluene (2 mL) 
was flushed with argon. 1-Ethoxyvinyl tri-n-butylstannane (224 mg, 0.62 mmol) was 
added and the mixture was heated at 90 for 4 h. A second portion of stannane (107 mg, 

10 0.30 mmol) was added and heating was continued for 1 h. The mixture was cooled to rt. 
and 10% hydrochloric acid (2 mL) was added. The mixture was stirred for 1 h. The 
mixture was washed with water, dried and concentrated. The oil thus obtained was 
purified by flash chromatography (siUca gel, 5:1 hexane:efhyl acetate) to afford 280 mg of 
sHghtly impure Example 111 which was used without fiirther purification. LRMS (+esi) 

15 obs'd: 500.9; calc'd 500.1. 

The following compounds were prepared according to the method of Example 

111: 
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Ex. 


Structnre 


Yidd 


MS 


Rf 


mp 


No. 




[•/.I 


IM+H*] 




m 


lllA 




orude 


463.0 


032 












(Hexane/cthyl 












acetate 5:1) 






"^~0 











Example 112 
tert'-Butvl 3-(5-cvciopropvl-lJ3-tfaiazoI"2-vD-l 
■(3-methoxvbeiizvlVindoIe-2-carboxvlate 



5 




Cyclopropyl boronic acid: A solution of r-butyllithium in hexane (17,0 mL, 25.4 
xtmol) was added to a -78°C solution of cyclopropyl bromide (1.51 gm, 12.4 mmol) in 
dry tetrahydrofuran (20 mL). After stirring for 15 min., trimethoxy borate (1.23 gm, 1 1.8 
mmol) was added and the resulting mixture was warmed to rt over Ih. 2N HCl (15 mL) 
10 was added and the aq. phase was extracted with ethyl acetate. The extracts w^ dried 
over anhydious sodium sulfate and concentrated to give the cyclopropyl boronic which 
was used in the coiq)ling step without further purification. 

A mixture of cyclopropyl boronic acid (75 mg, 0.84 mmol), Example 110 (200 
mg, 0.42 mmol), Na2C03 (2N, 0.9 mL), and iV^JV-dimethylfonnamide (3.5 mL) was 
15 flushed with argon. Palladium(n) acetate (18 mg, 0.08 mmol) and P(o-tolyl)3 (50 mg, 
0.16 mmol) were added and the mixture was heated at 100°C for 1 h. The mixture was 
cooled, diluted with efliyl acetate, and washed with water. The organic layer was dried 
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ov^ anhydrous sodium sul&te and conceotrated Purification of the remaining oil by 
flash chromatography gave slighdy impure Example 112 which was used without fisrtha: 
purification. LRMS (+esi) obs'd: 461.0; calc'd 460.2. 



5 Etihvl 3-f4-ethoxvphenvlVl-(4-fluoroben2vft-54iYdroyY-^ iy4ndnIe-2-carboxvlate 



A solution of ethyl 5-(ben2yloxy)-3-(4-ethoxyphenyl)-l-(4-fluorobenzyl)-lfl'- 
indoIe-2-cazboxylate (Example 69» 4.7 g, 9.0 mmol) in etiqd acetate (1 5 mL) was added to 
a suspension of 10% palladium on charcoal (2.0 g) m ethyl acetate (10 mL). The mixture 
10 was placed under an atmosphere of hydrogen (1 atm) and stiiied for 16 h. Hie reaction 
was filtered tiirough a pad of Celite using ethyl acetate to rinse. Evaporation of the filtrate 
left 3.5 g (90%) of the desired product. The product had: NMR (300 MHz, acetone- 
Dfi) 5 7.98 (s, 1 H), 6.89-7.42 (m, 11 H), 5.81 (s, 2 H), 4.03-4.19 (m, 4 H), 1.41 (t, 3 H), 
1.04 (t, 3 H). 

15 Example 114 

Eflivl l-f(3-hvdroxvDhenvDmetfavi]"3-(4-methoxvphenvnindoIe-2-carboxvlate 



Example 113 



HO, 




F 
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10 



To a Parr shak^ botde purged with Argon was added palladium on caibon 
(Degussa type) (500 mg), ethyl acetate (10 mL), ethyl 3-(4-methoxyphenyl>l-{[3- 
(phenyImethoxy)phenyl]methyl}indoIe-2-<saiboxylate (Example 45, 5 g crude material, 
7.0 mmol, in 120 mL methanol and 40 mLetibiyi acetate). The mixture was hydrogenated 
at 55 psi for 48 h. The mixture was then filtered throng Celite and the filtrate was 
concentrated in vacuo. The residue was purified with silica gel flash diromatography 
using hexane/ethyl acetate (3/1 to 2/1) to give ethyl l-[(3-hydroxyphenyl)methyl]-3-(4- 
methoxyphenyl)indole-2-cafboxylate as a light yellow oil (2.5 g, 89%); MS (M*) calcd for 
C25H23NO4 401.1, found 401.0; NMR (COaa) 5 7.60 (dd, 7 = 8.1 Hz, IH), 7.30-7.45 
(m, 4H), 7.13-7.21 (m, 2H), 6.98 (d, J= 8.1 Hz, 2H), 6.64-6.78 (m, 2H), 6,52 (s, IH), 5.77 
(s, 2H), 4.14 (q, J= 7.0 Hz, 2H), 1.04 (t, J= 7.0 Hz, 3H). 



The following compounds w&ce prepared according to the method of Example 



114: 



Ex. 


Stnicture 


Yield 


MS 


Rf 


mp 


No. 




{%l 






m 


115 


^\ °-\ 


93 


458.2 


0.67 

(Hexane/ethyl 
acetate 2:1) 




116 




97 


432.1 


0.35 

(Hexane/^yi 
acetate 2:1) 
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Ex. 
No. 


Stntctiire 


Yield 

m 


MS 

IM+H*| 


Rf 


mp 

m 


117 




7 

^ ^ 


92 


470.1 


0.41 

(Hexane/etnyl 
ac^te 2:1) 




118 


s 


o 

~N O 


100 


417.2 


(Hexane/ethyl 
acetate 2:1) 




119 


c 


? 


56 








120 


O 




63 








122 




86 
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Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




l%] 


|M+H*1 






123 




96 




0.19 












(Hexane/ ethjd 












acetate 4:1) 

















Example 124 

Ethyl 3"f3"(cvclopropvlmethoxY)phenvl]-l-f3-methoxvbeiizvn-5-ff^ 
sulfonvIlo TYl-l /r>in dole"2-carboxvlate 




Triflic anhydride (0.84 mL, 1.4 g, 5.0 mmol) and dimethylaminopyridine (25 mg, 
0.20 mmol) wgtg added to a cooled (0 ®C) and stirred solution of ethyl 3-[3- 
(cycloinx)pyhnethoxy)phenyi]-5-hydroxy-l-(3-methoxybenzyl)-ljfy-^ 
(Example 66, 1.00 g, 2.12 mmol) in dichlorometfaane (10 mL) and pyridine (2 mL). The 

10 reaction was warmed to rt and tiien stirred an additional 2 h. The solution was diluted 
witii ethyl acetate (100 mL), washed with water and farine, dried over anhydrous 
magnesium sul&te, and concentrated in vacuo. Flash chromatography of the residue ov^ 
silica gel using 15% ethyl acetate^exane afforded 1.14 g (89%) of desired product The 
product had: NMR (300 MHz, acetone-De) 5 7.73 (d, 1 H), 7.54 (d, 1 H), 7.35-7.42 

15 (m, 3 H), 7.20 (dd, 1 H), 7.00-7.07 (m, 2 H), 6.68-6.83 (m, 3 H), 5.88 (s, 2 H), 4.16 (q, 2 
H), 3.91 (d, 2 H), 3.72 (s, 3 H), 1.25-1.35 (m, 1 H), 10.5 (t, 3 H), 0.55-0.65 (m, 2 H), 0.32- 
0.42 (m, 2 H); mass spectroscopy gave M*" = 603.1 (exact mass calc*d for C20H28F3NO7S 
= 603.15). 
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The following compounds weare prepared according to fhe mdhod of Example 

124: 



Ex. 
No. 


Structure 


Yield 
[%1 


MS 


Rf 


mp 


125 




96 








126 


F 


52 








127 




48 


533.9 
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Example 128 

Efliyl 3--(4-ligff-butvlDhenvlV5-f2^cIoi>enteii-l-v[Vl- 
(3-metfaoxvbeiizWVljg-mdole-2^rboxviate 




5 Cyclopenteaie (0.44 mL, 341 mg, 5.0 mmol), palladium acetate (22 mg, 0.10 

mmol), tetrabutylammonimn bromide (322 mg, 1 .0 mmol) and potassium acetate (295 mg, 
1.0 mmol) were added to a stirred solution of ethyl 3-(4-rerf-butylphenyl)-l-(3- 
methoxyben2yI)-5-{[(trifluoromethyI)sulfonyl]oxy}-l^~indole-2-carboxyI^ (Example 
125, 570 mg, 1.0 mmol) in 7y;A?^dimetiiylformaniide (5 mL). The reaction was stirred for 

10 48 h and then diluted with ethyl acetate (100 mL). The solution was washed with brine, 
dried over anhydrous magnesium sulfate, and concentrated in vacuo. Flash 
chromatography of the residue over silica gel using 6:1 ethjd acetate/hexane gave 230 mg, 
(45%) ofthe desired product The product had: NMR (300 MHz, acetone-De) S 7.49- 
7.56 (m, 3 H), 7.37-7.43 (m, 3 H), 7.17-723 (m, 2 H), 6.68-6.92 (m, 3 H), 4.09 (q, 3 H), 

15 3.92-4.01 (m, 1 H), 3.75 (s, 3 H), 231-2.50 (m, 3 H), 1.62-1.77 (m, 1 H), 1.39 (s, 9 H), 
0.98 (t, 3 H). 

Example 129 

Ethvl3-f4-tert'>b utvlphenvIWl-f3-mefliQxvbenzvn-S-vmvl-l^^ 
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lithium cUoride (297 mg, 7.0 mmol) and tributjdvinyl tin (0.43 ml^ 467 mg, 1.5 
mmol) were added to a stiired solution of dbyl 3-(4-tert-buty^hm^)-l-(3- 
metiK)xybeQZ}d>S-{[(trifluorQmethyl)sulfonyl]oxy}-lH-^ (Example 
125, 570 mg, 0*995 mmol) in tetrahydrofuian (10 mL). Aigon was bubbled throu^ the 
5 mixture for 10 min and tha tetra]ds(triphen^phospine)palladium (115 mg, 0.10 mmol) 
was added The reaction was heated (67 for IS h and then cooled to it The mixture 
was diluted with ethyl acetate (100 mL) and thm washed successively with water, 10% 
aqueous ammonium hydroxide, water and brine. The organic solution was dried ovct 
anhydrous magnesium sulfete and concentrated in vacuo. Flash chromatography of the 
10 residue over silica gel \ising 10% ethyl acetate/hexane gave 334 mg (72%) of the desired 
product. The product had: NMR (300 MHz, CDCI3) 5 7.14-7-58 (m, 8 H), 6.64-6^^ 
(m, 4 H), 5.77 (s, 2 H), 5.65 (dd, 1 H), 5.13 (dd, 1 H), 4.10 (q, 2 H), 3.73 (s, 3 H), L40 (s, 
9 H), 0.95 (t, 3 H); mass spectroscopy gave Mtf" = 468.2 (calc'd exact mass for 
C31H33NO3 =467.25). 

15 Tlie following compounds were prepared according to the method of Examples 

128-129: 



Ex. 
No. 


Structure 


Yield 
[%I 


MS 

[M+H*] 


Rf 


mp 

m 


130 




3 


482.1 


0.48 












(Hexane/ediyl 












acetate 4:1) 




























131 




69 




0.41 

(Hexane/ethyl 
acetate 5:1) 
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Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




(•/•I 








132 




82 


496^ 

it 







Example 133 
Etfavl 3-(4-ligrr-bntvlDheiivlV5-(2-hvdroxvethvl>-l 
f3-methoxvben2vIVlg-mdole-2-carboxvIate 



5 




Acetic add (63 ^L, 66 mg, LI mmol) was added slowly to a cooled (0 ^C) and 
stirred slurry of sodium borohydride (4L6 mg, 1.10 mmol) in tetrahydrofiiran (2 mL). 
The mixture was stirred for 1 h and then a solution of ethyl 3-(4-tert-butylphenyl)-l-(3- 
methoxj!benzjd>5-vinyl-li?-indol&-2-caibox5date (Example 129, 430 mg, 0.920 mmol) in 

10 tetrahydrofiiFan (5 + 2 mL rinse) was added The reaction was stirred overnight and then 
cooled (0 ""C). The reaction was quenched by successive addition of EtOH (6 mL), 6 M 
aqueous sodium acetate (5 mL) and 27% aqueous hydrogen peroxide (5 mL). The 
mixture was heated (50 ®C) for 1 h and then cooled. The reaction was diluted with water 
(100 mL) and then extracted with ethjd acetate (3x50 mL). The combined organic 

15 extracts were washed with brine, dried over anhydrous magnesium sulfate, and 
concentrated in vacuo. Flash chromatography of the residue over sihca gel using 30% 
ethyl acetate/hexane afforded 325 mg (75%) of desired product The product had: 
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NMR (300 MHz. CDCli) 5 728-7.48 (m, 6 H), 7.15-7.22 (m, 2 H), 6.75 (dd, 1 H), 6.64- 
6.72 (m, 2 H), 7.76(s, 2 H), 4.08 (q, 2 H), 3.78-4.00 (m, 3 H), 3.73 (s, 3 H), 2.91 (t, 2 H), 
139(s,9H),0.95(t,3H). 



Hie following compoands were prepared accocdmg to tiie method of Example 133 



Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




[%1 


[M+H*l 




m 


134 


F 


56 


462.2 







5 



Example 135 

ff3-r4-fCVcloproDvlmeflioxvtohenvn-2-fethoxvcarfaonvI>-l- 
f3-medioxvbeiizvD>lJy*indol->5-vlloxv)acetic acid 




10 Fonnic add (1 mL) was added to a stxned solution of ediyl 5-(2-rerr-butoxy-2- 

oxoethoxy)-3-[4-((7clopit)pylmdhoxy)pheayl]-l-(3*met^ 

oxylate (Example 150, 20 mg, 0.03S nunol) in diciilorometfaane (1 mL). The reaction was 
stiired for 1 h and dien concentrated in vacuo. Flash duomatography of the residue over 
silica gel using (1:1 ethyl acetate/hexane) gave 10 mg (53% of the desired product The 
15 product had: NMR (300 MHz, CD3OD) 5 7.30-7.48 (m, 3 H), 6.92-7,19 (m, 4 H), 6.77 
(dd, 1 H), 6.54-6.68 (m, 3 H), 5.79 (s, 2 H), 4.61 (s, 2 H), 4.13 (q, 2 H), 3.95 (d, 2 H), 3.74 
(s, 3 H), 129-1.41 (m, 1 H), 1.25 (t, 3 H), 0.61-0.71 (m, 2 H), 0.39-0.49 (m, 2 H); mass 
spectroscopy gave MH+ of 530.2 (calc'd exact mass for C31H31NO7 = 529.21). 
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Example 136 

Ethvl 3-f3-/cvdopropvlmethoxvtohenvll-l-^3>metfaoxvbenzvlV 
(2-iiTogthoxvV1 ffmdole^2-carboxvlate 




Sodium periodate (812 mg, 3.80 mmol) and osmium tetroxide (2.5 wt% solution in 
/erf-butanol, 1.2 mL, 0.10 mmol) were added to a stirred solution of ethjd 3-[4- 
(cyclopropyl-methoxy)phenyl]- 1 -(3methoxy-benzyl)-5-allyioxy- lir-indole-2-caiboxylate 
(Example 149, 640 mg, 1.25 mmol) in tetrahydrofiiran (15 mL) and water (1 .5 mL). The 
reaction was stirred for 16 h and then diluted with water (100 mL). The product was 
extracted with ethyl acetate (3x50 mL) and then the combined organic extracts were 
washed with water, dried over anhydrous magnesium sulfate, and concentrated in vacuo. 
Flash chromatography of the residue over silica gel using 8:1 hexane/ethyl acetate gave 
395 mg (62%) of product containing impurities. The material was used in the next 
reaction without further purification or analysis. 

Example 137 

Ethvl 3"f3-(cvclopr ApY^™ft^^ oxv)phepvl1>5-f2-hvdroxvetlioxvVl- 
Q"meflioxvbenz^"ljy»indole-2-€rarboxvlate 




Sodium borohydride (38 mg, 1.0 mmol) was added to a stirred solution of ethyl 3- 
[3-(cyclopropylmefhoxy)phenyi]-H3-mefhoxybenzyl)-5-(2-oxoethoxy)-li/^indole-2- 
carboxyiate (Example 136, 380 mg, 0.74 mmol) in me&anol (10 mL). The reaction was 
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stiired for 2 h and fhea the reaction was qu»died with w Hie product was 

extracted with ethyl acetate (3x40 mL) and then flie combmed orgmiic extracts were 
washed with brine, dried over anhydrous magnesium sulfate and concentrated in vacuo to 
leave 363 mg (95%) of product containing some impurities. The material was used in the 
5 next reaction without fiirlher purification. The product had: ^HNMR (300 MHz, acetone- 
Ds) 5 7.34-7.46 (m, 3 H), 7.16 (dd, 1 H), 6.93-7.02 (m, 4 H), 6.65-6.81 (m, 3 H), 5.78 (s, 2 
H), 3.82^.23 (m, 9 H), 3.69 (s, 3 H), 1.24-1.34 (m, 1 H), 1.02 (t, 3 H), 0.60-0.70 (m, 2 H), 
0.34-0.44 (m, 2 H). 

Example 138 

10 Ethvl 3-f3-fcvclopropvhneflioxv'>phenvn-l-^3-methoxvbenz^ 

■S-^-oioeth yl)-! ^-iwi ^ole-2-carboxvlate 




Sodium periodate (430 mg, 2.0 mmol) and osmiimi t^xide (2.5 wt% solution in 
/^r/-butanol, 0.50 mL, 0.05 mmol) were added to a stirred solution of ethyl 5-allyl-3-[3- 

15 (cyclopropyhneflioxy)phenyl]-l-(3-methoxj^enzyl>ljff-indole-2-ca^ (Example 
132, 385 mg, 0.777 mmol) in tetrahydrofiiran (10 mL) and water (1 mL). The reaction 
was sthred for 18 h and then diluted with water (100 mL). The product was extracted 
with ethyl acetate (3x50 mL) and then tiie combined organic extracts were washed with 
water, dried over anhydrous magnesium sul&te, and concentrated in vacuo. Flash 

20 chromatogr^hy of the residue over silica gel using 15% ethyl acetate/hexane gave 183 
mg (47%) of product containing impurities. The material was used in &e next reaction 
wi&out further purification. Mass spectroscopy gave MR*^ - 498.1 (exact mass calc'd for 
C3iH3iNOs = 497.22). 
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ETftnipli»>1^0 

f3*f3-fOrdoDropvlmetfaoxv)Dhenvl]"2-(ethoxvcaii>onvM 
f3-meAoxvbemEyI>-lH-mdol-5"iilacetic add 




5 2-Methyl-2-butene (2 mL), sodium phosphate monobasic (307 mg, 2.6 mmol) and 

sodium perchlorate (307 mg, 3.4 mmol) were added to a stirred solution of ethyl 3-[3- 
(cydopropylmethoxy)phenyi]-l-(3-methoxyben254)-5-(2K)xoefhyl)-l^-indole-^ 
late (Example 138, 169 mg, 0.34 mmol) in fert-birtanol (8 mL) and water (3 mL). The 
reaction was stirred for 24 h and then diluted with ethyl acetate (100 mL). The solution 

10 was washed with brine^ dried over anhydrous magnesium sulfate and concentrated in 
vacuo. Flash chromatography of the residue over silica gel using 60% ethyl 
acetate/hexane afforded 35 mg (20%) of the product The product had: NMR (300 
MHz, acetone-Dfi) 5 6.96-7.57 (m, 8 H), 6.58-6.80 (m, 3 H), 5.83 (s, 2 H), 4.11 (q, 2 H), 
3.90 (d, 2 H), 3.70 (s, 3 H), 3.67 (s, 2 H), 1.24-1.40 (m, 1 H), 1.03 (t, 3 H), 0.55-0.65 (m, 2 

15 H), 0.35-0.46 (m, 2 H); mass spectroscopy gave M-H* = 512.5 (calc'd exact mass for 
C3iH3iN06 = 513.22). 

Example 140 

Ethvl3-(4-teit-butvlphenvlVS-formvI-l-(3-metfaoxvbenzvlMH-mdole-2-carbo^^^ 




20 Ethyl 3-(4-rerr-butylphenyl)-l -(3-methoxyben2yl)-5-vinyl- lH-indole-2- 

caiboxylate (Example 129, 2.28 g, 4.9 mmol) was dissolved in anhydrous tetrahydrofuran 
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(25 mL)» and osmium tetroxide (2.5 wd^ % solution in 2-meth^-2-propanoU 1.5 mL, 
0.15 mmol) was added. After ten minutes, the reaction mixture was cooled with an ice 
balh. Sodium periodate (2.10 g, 9.8 nmiol) was added followed by a niiTmniim volume of 
water to dissolve the solids. The reaction was allowed to return to room temperature, and 
5 after 30 minutes, the reaction was partitioned betfveen water and dieth)d ether. The 
oi]ganic layer was separated, dried over anhydrous magnesium sulfate, and conc^trated. 
Ihe resulting oude oil was passed thiou^ a pad of silica gel with 20% ethyl 
acetate/hexane. The filtrate was concaitrated in vacuo without heat to provide the title 
conq)ound as a brown oil (L70g, 75%). The product had: NMR (300 MHz, acetone- 
10 rftf) 10.01 (s, 1 H), 8.15 (d, 1 H), 7.88 (d, 1 H), 7.75 (d, 1 H), 7.54 (d, 2 H), 7.44 (d, 2 H), 
7.21-7.19 (m, 1 H), 6.81-6.79 (m, 1 H), 6.72-6.69 (m, 2 H), 5.92 (s, 2 H), 4.12 (q, 2 H), 
3.71 (s, 3 H), 1.39 (s, 9 H), 0.78 (t, 3 H). 

Example 141 
Ethvl 3-(4-fefr-butvlphenvIV5--flivdroxvmethvn-l- 
15 f3"melhoxvbenzvMH*indole"2-carboxvlate 




Ethyl 3-(4-/err-butylphenyi)-5-formyl- 1 -(3-methoxybenzyl)- 1 H-indole-2- 

caiboxylate (Example 140, 700 mg, 1.493 mmol) was dissolved in ethanol (15 mL) and 
cooled to 0 °C. Sodium borohydride (57 mg, 1.50 mmol) was added, and the solution was 

20 stirred for 1 hour. Water (27 pL, 1.5 mmol) was added, and flie mixture was allowed to 
warm to room temperature. Hie mixture was concentrated via rotary eviration, and the 
residue was partitioned between ethyl acetate and water. The organic layer was separated, 
washed with brine, dried ov&: anhydrous magnesium sulfate, and concentrated. The 
resulting crude oil was purified by flash chromatography on silica gel eluted with hexane 

25 then 20% ethyl acetate/hexane. The title compound was collected as a foam (530 mg, 
75%). The product had: *H NMR (300 MHz, acetone-rf^) 5 7.56-7.55 (m, 1 H), 7.53-7.51 
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(m, 1 H), 7^0-7.47 (m, 2 H), 7.41-7.39 (m, 1 H), 7.37-734 (m, 2 H), 7.18-7.16 (m, 1 H), 
6.77-6.75 (m, 1 H), 6.68-6.70 (m, 2 H), 5.85 (s, 2 H), 4.65 (d, 2 H), 4.09 (q, 2 H), 4.06- 
4.04 (m, 1 H), 3.70 (s, 3 H), 1.38 (s, 9 IQ, 0.96 (t, 3 H); mass spectroscopy gave MH* » 
472.2 (calc'd exact mass for Q30H33NO4 » 47124). 

Hie following compomids were pr^ared accordiiig to tibe method of Example 

141: 



Ex. 
No. 


Structure 


Yidd 
1%1 


MS 


Rf 


mp 

m 


142 




97 


448.1 






















































143 




crude 









Example 144 

Etfavl 3-r4-fcvclopro pYi"»ftth oxv>phenvn-5-etfaoxv-l- 
f3"methorybenzvlVljHr'-indole-2-carboxvlate 
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lodoethane (468 mg^ 3.0 imnol) and powdered potassium carbonate (138 mg, 1.0 
mmol) was added to a solution of ethyl 3-[4-(cyclopropylmelJioxy)plienyl]-5-liydioxy-l- 
(3-methoxybenzyl)-lfr-indole-2-caibox^ate (Example 66, 120 mg, 0^5 mmol) in DMF 
(SmL). The mixture was heated (50 ""C) for 16 hand then cooled. The resulting mixture 
5 was diluted with ethyl acetate (50 mL), washed with water and brine, dried over 
anhydrous magnesium sulfate, and concentrated in vacuo. The residue was purified by 
prq)arative TLC using 4:1 ethyl acetate/hexane as the eluant, to afford 52 mg (42%) of the 
desired product The product had: NMR (300 MHz, acetone-De) 6 7.42 (d, 1 H), 7.37 
(d, 2 H), 7.19 (t, 1 H), 6.92-7.01 (m 4 H), 6.74-6.77 (m, 1 H), 6.64-6.68 (m, 2 H), 5.80 (s, 
10 2 H), 4.13 (q, 2 H), 3.88-3.98 (m, 4 H), 3.69 (s, 3 H), 1.34-1.45 (m, 4 H), 1.04 (t, 3 H), 
0.56-0.66 (m, 2 H), 0.34-0.44 (m, 2 H). 



A solution of elhyl 3-[3-(cyclopropylmethoxy)phenyl]-5-(2-hydioxyethoxy)-l-(3- 
metfaoxybenzyl)-l-/r-indole-2-carbox]date (Example 223, 110 mg, 0.23 mmol) was added 
to a cooled (0 ^C) and stirred suspension of sodium hydride (12 mg, 0.50 mmol) in NJ/- 
dimethylformamide (5 mL). The cold bath was removed and the reaction was stirred for 1 
20 h. Ethyl iodide (80 (iL, 156 mg, 1.0 mmol) was added and the reaction was stirred for an 
additional hour. The reaction was quenched with methanol (I mL) and then diluted with 
water (50 mL). The product was extracted with ethyl acetate (3x30 mL) and then the 
combined organic extracts were washed with brine, dried over anhydrous magnesium 
sulfate, and concentrated in vacuo. Flash chromatography of the residue over silica gel 



25 using 4:1 hexane/ethyi acetate gave 62 mg (50%) of product. The product had: NMR 
(300 MHz, acetone-Dfi) 6 7.42 (d, 1 H), 7.29-7.36 (m, 2 H), 7.14 (dd, 1 H), 6.94-7.02 (m, 
4 H), 6.63-6.79 (m, 3 H), 5.78 (s, 2 H), 3.99-4.12 (m, 4 H), 3.86 (d, 2 H), 3.64-3.71 (m, 5 



Example 145 

EthvI3-r3-fcvdopropvlmethoxvtohenvll'-S-(2--ethoxvethoxvVl-> 
f3-methoxvbenzvlV-lEr-indole-2-carboxvlate 



15 
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H), 3.48 (q, 2 H), 1.24-1.34 (m, 1 H), 1.1 1 (t, 3 H), 0.98 (t, 3 H), 0.54-0.64 (m, 2 H), 0.32- 
0.42 (m, 2 H). 



The following c()nq>oimds were prepared according to the methods of Examples 
144-145: 



Ex. 


Structure 


Yield 


MS 


Rf 




No. 






[M+H*] 




m 


146 




53 




0.85 

QiexaoB/ 
ethyl 
acetate 
5:1) 




147 




49 




0.85 

(Hexane/ 
dkyl 
acetate 
5:1) 




148 




57 




0.85 

(Hexane/ 
ethyl 
acetate 
5:1) 




149 




55 




0.85 

(Hexane/ 
e&yl 
acetate 
5:1) 
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Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




[%1 






m 


150 




80 




0.85 

(Hexane/ 
cdiyl 
acetate 
5:1) 




151 




65 








152 




80 


494.1 


0.27 












(Hexane/ 
^yl 










acetate 












6:1) 




153 




99 


546.0 


0.50 

(Hexane/ 
ethyl 
acetate 
2:1) 




154 




38 
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Ex. 


Stracture 


Yield 


MS 


Rf 
















155 


X Q 


41 


562^ 























































Ethyl l-i3-methoxvbeiizvIV->3"(4-methoxvphenvlVS- 
f2-fmethY ^^"*'"'*)<^ thoxv]-lH-mdole-2-carboxvIate 



5 




A reaction mixture of efli^ 5-(2-chloroethoxy)-l-(3-methoxybOTzyl)-3-(4- 
methoxyphenyl)-lH-indole-2-caiboxylate (Example 152, 290mg, O.S88imnol) and 
methylamine in tetrahydrofiiran (2 M, 4Qml) was sealed in a stainless steel vessel (lOQml, 
bomb) at O^'C. Then it was heated and stirred at 120''C for 3days m a oil bath. Oil bath was 

10 r^oved and the bomb was allowed to cooled to room temperature before opened. The 
reaction solution was transferred to an round-bottomed flask and solvent was concentrated 
in vacuo. The residue was dissolved in ethyl acetate and washed with IN NaOH. The 
organic phase was dried over anhydrous sodium sul&te, concentrated and purified by 
flash column (silica gel, hexane: etfa^ acetate =1:1 to ethyl acetate:2M NH3/ methanol 

15 =9:1). 214 mg desired product was obtained as a ligiht yellow oil in 75%. MS (M+H) = 
489.2, Rf = 0.28 (ethyl acetate : 2M NH3/methanol = 4:1). 



103 



wo 02/30895 PCTAJSOl/42644 



The following compounds were prq)ared according to the me&od of Example 

156: 



Ex. 


Structure 


Yidd 


MS 


Rf 


mp 


No. 




[%1 






m 


157 




67 


541^ 


0.34 

(etfayl acetate/ 

(2MNH3in 

MeOH)4:l 





Example 158 

5 Ethvl5-(2-[13"ben2oxa2ol"2-vl(methvl)amino1ethoxv>-l-(3-methoxvbenzvI>-3-^^ 

methoxvphenvl)-lH-indole-2-^rboxvlate 




To a solution of Ettiyl l-(3-m^oxybenzyl)-3-(4-meflioxyphenyl)-5-[2- 
(methylamino)et]ioxy]-lH-indole-2-caiboxyiate (Exaiiq>le 156, 100 mg, 0.2028 mmol) in 

10 ^,J^-dimethylfonnaniide (LSnol) was added diisopropylethjdamine (0.09ml, 0.5167mmol, 
2.5eq.) and 2«cblon>b^izoxazole (0.03ml, 0.2636mmol, L3eq.). The reaction mixture was 
heated at 120 X for 4hr. After cooling the reaction was diluted with saturated aqueous 
sodium bicarbonate and flien extracted with ethyl acetate. The combined organic extracts 
were washed with brine, dried over anhydrous Na2S04, concratrated in vacuo and 

15 purified by flash column (silica gel, dichlorometfaane to dichloromethane:methanol 95:5). 
The desired product was obtained as a light yellow oil in 97% yield (1 19mg), MS (M+H) 
= 606.3, Rf = 0.69 (dichloromethane/toethanol 95:5). 
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The following conqpounds were prepared according to the method of Example 

158: 



Ex. 
No. 


Structure 


Yield 
[%1 


IMS 


Rf 


mp 


159 




crude 


658.3 







Example 160 

5 Ethyl 5-an ihin-.^4- /gi^-butvlphenvrVl"(3-metiioxvbenzvIVl^"^ 




Tin (n) chloride (8.5 g, 45 nmiol) was added to a stirred solution of ethyl 3-(4-rert- 
butylphenyl>l-(3-methoxybeirzyl>5-mtro-l£r-indole-2-^^ (Example 28, 4.5 g, 

9.3 mmol) in EtOH (24 mL). The mixture was heated (50 ""Q until there was a 

10 homogenous solution and tiien concentrated hydrochloric add (16 mL) was added. The 
reaction was stirred at 60 for 2 h and then cooled. The pH of the solution was adjusted 
to pH'=12 using 1 M aqueous sodium hydroxide and then the product was extracted with 
ethyl acetate (3x100 mL). The combined organic extracts were dried over anhydrous 
magnesium sulfate^ and concentrated in vacuo to leave 2.8 g (67%) of crude product that 

15 was taken to Ae next reaction wifliout as proceeded to ihe next step without furflier 
purification. Mass spectroscopy gave MH* = 457.4 (exact mass calc*d for C29H32N2O4 = 
456.24). 
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Example 161 

Ethyl 7-ammo-3-l4-inethoxvphenvl>-l>r(3-meflioxvpheiivD 
methvIlindole"2"Carboxvlate 

y 
fS 




5 A solution of ethyl 3-{4-methox)Tphenyl)-l-[(3-methoxyphenyl)methyl]-7-- 

iiitroindole-2-carboxylate (Example 96, 425 mg, 0.99 mmol) m ethyl acetate (15 mL) was 
added to 10% Pd/C Degussa type (70 mg) and the resulting suspension put under a H2 
atmosphere and stirred for 18 h. The reaction was put back und^ argon, filtered through 
CeKte, and the fiUitrate concentrated to a dark oil which was purified by flash 

10 chromatography on silica in 2:1 hexane:ethyl acetate to yield 401 mg, (100%) of an 
orange oil. NMR (300 MHz, DMSO-J5) 5 7.28-7.22 (m, 2H), 7.19-7.12 (m, IH), 7.00- 
6.95 (m, 2H), 6.89-6.83 (m, IH), 6.80-6.70 M, 2H), 6.67-6.60 (m, IH), 6,55-6.50 (m, 2H), 
5.89 (s, 2H), 4.93 (s, 2H), 4.05 (q, J= 7.1 Hz, 2H), 3.78 (s, 3H), 3.63 (s, 3H), 0.94 (t, J= 
7.1 Hz, 3H); Mass spectroscopy gave MH* = 431.2 (calcM exact mass for C26H26N2O4 = 

15 430.19); TLF Rf = 0.40 (2:1 hexane:ethyl acetate). 

The following compounds were prepared according to the method of Example 

161: 



Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




[%1 


IM+H*I 




m 


162 


OEl 

^S'^^N OEt 


84 


433 
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Example 165 

Ethvl 3-(4-ferr-btttvlphenvr>-5-r(cvclopropvlmethYl)^»"'«ftl-^ - 
(3-methoxvb eiigyl)-l / y-iiidole-2-carboxvlate 

°-\ 



Cyclopropanecaiboxaldehyde (168 mg, 2.4 nimol) was added to a stirred mixture 
of ethyl 5-anMno-3-(4-rert-butylphenyl)-I -(3-methoxybenzyl>l^^ 
(Example 160, 530 mg, 1.2 mmol) in toluene (12 mL) and molecular sieves (2 g). The 
reaction was stirred for 16 h and then filtered using toluene to rinse. The filtrate was 
concentrated in vacuo and the residue was dissolved in methanol (12 mL). Sodium 
borohydride (15 mg, 1.2 mmol) was added and the reaction was stirred for 2 h. The 
mixture was diluted with ethyl acetate (50 mL), washed with wata: and brine, dried over 
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aohydious magnesium sol&t^ and concentrated in vacuo. Flash duxnnatognQ>hy of the 
residue ova silica using 4:1 hexane/efh^ acetate afforded 480 mg (78%) of desired 
product Hie jnoduct had: NMR (300 MHz, acetoa&-D6) 5 7.45-7.48 (to, 2 H), 7 34- 
738 (m, 2 H), 7.31 (d, 1 H), 7.18 (dd, 1 H), 6.87 (dd, IH), 6.77 (ddd, 1 H), 6.65-6.70 (m, 
2 H), 6.62 (d, 1 H), 5.75 (s, 2 H), 4.68 (s, 1 H), 4.08 (q, 2 H), 3.69 (s, 3 H), 2.89 (d, 2 H), 
1.37 (s, 9 H), 1.00-1.10 (m, 1 H), 0.93 (t, 3 H), 0.42-0.49 (m, 2 H), 0.16-0.25 (m, 2 H). 



The following compounds were prqrared according to die method of Example 

165: 



Ex. 
No. 


Structure 


Yield 
I%1 


MS 


Rf 


mp 


166 


P 

F 


72 









Example 167 

Metfivl3^4-<gif-btttvlDhenvlVM(cvdopropvlcarbonvDaniinol*l"(3-metho 

I /y-indnle- l-carboxvlate 




Triethylamme (0.12 mL, 91 mg, 0.90 mmol), dimethylaminopyridine (20 mg, 0.16 
mmol), and cyclopropanecarbonyl chloride (82 jiL, 94 mg, 0.90 imnol) were added 
successively to a cooled (0 X) and stirred solution of methyl 5-amino-3-(4-tot- 
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butylpheayl)-l-(3-methoxybeDzyl)-l^-m^^^ (Example 160, 140 mg, 0.31 

mmol) in dichlorDm^hane (10 mL). The reaction was waxmed to rt and stined fi>r 16 h. 
The solution was diluted with didiloiomethane (SO mL), washed with water and brine, 
dried over anhydrous magnesium sul&te and concentrated in vacuo. Flash 
5 chromatography of the residue over silica gel using 4:1 hexane/ethyl acetate afforded 58 
mg (37%) of desired product The product had: NMR (300 MHz, acetone-Ds) 5 9.38 
(s, 1 H), 8.02 (d, 1 H), 7.37-7.65 (m, 6 H), 7.19 (dd, 1 H), 6.80 (dd, 1 H), 6.66-6.74 (m, 2 
H), 5.81 (s, 2 H), 3.73 (s, 3 H), 3.62 (s, 3 H), 1.70-1.80 (m, 1 H), 1.40 (s, 9 H), 0.82-0.90 
(m, 2 H), 0.70-0.78 (m, 2 H). 

10 Example 168 and 168A 

Eflivl7-^cvdopropvlcarbonvlamlnoV3*f4-methorn)henyR-l-ff3-methoxvphenvR- 
methvHindole-2-carboxv late (Exam ple 168> and 

Ethyl 7-fcvclopropvl-N-(cvclopropvlcarbonvr)carbonvIapiinol-3-(4-methoxvphepvlV 
l-f(3-methoxyphenvnmethvllindole-2-carboxvIate (Example 168A> 



15 




To a solution of ethyl 7-araino-3-(4-methoxyphenyl)-l-[(3-methoxyphenyl)- 
methyl]indole-2-carboxylate (Example 161, 400 mg, 0.93 mmol) in tetrahydrofiiran (5mL) 
was added trietbylamine (OJiJS mL, 2.00 mmol) and catalytic dimethylaminopyridine. 
The solution was stirred while cyclopropanecarbonyl chloride (0.10 mL, 1.1 mmol) was 
20 added. After 1 h stirring, the reaction was quenched with 1 M hydrogen chloride and tiie 
resulting mixture extracted with ethyl acetate. The combined organic layers wwe dried 
over anhydrous magnesium sulfate, adsorbed onto silica, and purified by flash 
chromatography on silica in a 3:1 to 1:1 hexane:ethyl acetate gradient to yield 170 mg 
(32%) of the diacylated Example 168A and 190 mg (41%) of the monoacylated Example 
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168: 'H NMR (300 MHz, DMSO-dg) 5 10.04 (s, IH), 7.39-7.27 (m, 3H), 7.15-6.95 (m, 
5H), 6.75-6.70 (m, IH), 6.40-6.35 (m, 2H), 5.75 (s, 2H), 4.06 (q, J= 7.1 Hz, 2H), 3.80 (s, 
3H), 3.62 (s, 3H), 1.80-1.70 (m, IH), 0.94 (t, /= 7.1 Hz, 3H), 0.80-0.66 (m, 4H); TLC Rf 
= 0.06 (2:1 hexanerefliyi achate (v/v)). Example 168A: 'H NMR (300 MHz, DMSO^) □ 
5 7.58-7.53 (m, IH), 7.40-7.34 (m, 2H), 7.24-7.11 (m, 3H), 7.07-7.02 (m, 2H), 6.80-6.73 
(m, IH), 6.42-6.33 (m, 2H), 5.63 (s, 2H). 4.03 (q, J= 7.1 Hz, 2H), 3.81 (s, 3H), 3.65 (s, 
3H), 1.85-1.76 (m, 2H), 0.90 (t, /= 7.1 Hz, 3H), 0.84-0.60 (m, 8H); TLC R,= 0.40 (2:1 
hexane:etbyl acetate (vA^)). 

The folloTving compounds were prq>ared according to the methods of Examples 
10 167-168: 



Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




I%1 






m 


169 




100 


501 






170 




39 








171 




25 
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Example 172 

Ethyl 3-(4-torr"batvIphenvI>-S-(l f f cvclopropvlmethvl)amiiio1carboi iY^}a^^"»)-^ -f ^ 
inethorybeiizvMg-mdole-2-carboxvlate 




5 Pyridine (0.18 mL, 174 mg, 2.2 nunol) and phosgene (1.9 M in toluene, 0.66 mL, 

1.2 mmol) added to a cooled (0 ^C) and stuxed solution of ethyl 5-amino-3-(4-/^- 
butylphMyl)-l-(3-melhoxybenzyl)-lff-mdole-2-carboxyiate (Example 160, 500 mg, 1.1 
mmol) in dichloromethane (10 mL). The reaction was warmed to rt and stiired for 3 h. 
The solution was concentrated in vacuo leaving crude Example 172. A portion (260 mg, 

10 0.54 mmol) of the intermediate was dissolved in dichloromethane (10 mL) and then 
(cyclopiopylmeihyl)amine (0.13 mL, 108 mg, 1.5 mmol) was added. The reaction was 
stirred at rt for 16 h and then diluted with dichloromethane (100 mL). Hie solution was 
washed with water and brine, dried over anhydrous magnesium sulfate, and concentrated 
in vacuo. Flash dbromatography of the residue over silica gel using 3:1 hexane/edijd 

15 acetate gave 160 mg (54%) of the desired product The product had: *H NMR (300 MHz, 
acetone-De) 5 8.08 (d, 1 H), 7.09-7.45 (m, 7 H), 6.60-6.78 (m, 3 H), 6.33 (dd, 1 H), 5.76 
(s, 2 H), 3.91 (q, 2 H), 3.68 (s, 3 H), 1.32 (s, 3 H), 0.87-0.96 (m, 1 H), 0.72 (t, 3 H), 0.31- 
0.41 (m, 2 H), 0.11-0.21 (m, 2 H). 
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Example 173 

Elfayi3-(3-f(cydopro pYla™™ft) <^ii»ftnY '*"'™ <>^Phc'ivl^"l- 
f(3-methoxvphenvPmeflivnindole-2'-cari>oxvlafB 




5 To a 25 mL round-bottomed flask at rt was charged with ethyl 3-(3-aimnopheiiyi)- 

l-[(3-methoxyphenyl)methyl]mdole-2-carboxylate (Example 93, 222 mg, 0.55 mmol) and 
dichloxometfaane (L5 mL). The resulting solution was cooled to 0 °C, to which was added 
pyridine (0.09 mL, 1.1 nmiol) and phosgene (20% in toluene, 0.35 mL, 0.66 mmol). The 
mixture was left stirred at 0 for 2 hours and rt for 2 hours before it was concentrated in 

10 vacuo. The residue was dissolved in dichloromefhane (2 mL) and cydopropylamine 
(0.1 ImL^ 1.65 mmol) was added. The mixture was left at rt for IS minutes before it was 
mixed with hydrochloric add (1 >0 extracted with didilorometfaane (10 mL). The 
organic layer was washed wifli aqueous sodium bicarbonate, brine, and dried over 
anhydrous magnesium sulfate. The crude mixture was purified with silica gel flash 

15 chromatography using hexane/ethyl acetate (3/1) as the eluant to give efliyl 3-{3- 
[((7clopropylamino)carbon}damino]phen}d}-l-[(3-methoxyphm)d)meihyl]indol&-2- 
carboxylate (140 mg, 53%): MS (electrospray, MH^ calcd for C29H30N3O4 484.2, found 
484.1; NMR (DMSO-d*) 8 8.36 (s, IH), 7.52-7.64 (m, 3H), 7.15-7.38 (m, 5H), 6.95 
(ddd, /= 6.9 Hz, IH), 6.79 (dd, J= 8.1, 1.9 Hz, IH), 6.65 (dd, IH), 6.59 (d, J= 7.6 Hz, 

20 IH), 6.38 (d, J= 2.6 Hz, IH), 5.77 (s, 2H), 4.10 (q, /= 7.1 Hz), 3.68 (s, 3H), 2.50-2.60 (m, 
IH), 0.97 (t, /= 7.1 Hz), 0.60-0.64 (m, 2H), 0.39-0.41 (m. 2H). 

The following compounds were prqpared acconiing to the methods of Examples 
172-173: 
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Ex. 


Strocture 


Yield 


MS 


Rf 


mp 


No. 




[%J 
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174 




53 


484.1 

it 






175 


oa 

'^7 T 


21 









Example 176 

Methyl 3-(4>/grt-butvlpheiivlV5-f (cyclopropvlcarbonvnf methvnamiiift]-1 
methoxvbepzYfl-lg-mdole-2-carboxvlatc 



5 




Sodium hydride (192 mg, 0.800 mmol) was added to a cooled (0 °C) and stiired 
solution of 3<4-tert-butylphen)d)-5-[(cydoprop)4caibonyl)ami^ 
lH-indole-2-caibox5dic add (Example 167, 94.5 mg, 0,190 mmol) in tetrahydrofuran (5 
mL). The cold bath was removed and stirring was continued for 1 h. EMmethylsuIfate 
10 (0.75 mL, 101 mg, 0.80 mmol) was added and ifae reaction was stirred for an additional 2 
h. The reaction was quendied with water (50 mL) and tiien extracted with ethyl acetate 
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(3x30 mL). The combined organic extracts washed with brine^ dried over anhydrous 
magnesium sul&te and concentrated in vacuo. Flash chromatography of the residue over 
silica gel using 40% eth}d ac^ate/hexane afforded 894 mg (90%) of the desired product 
The product had: NMR (300 MHz, CDCI3) 8 7.38-7.50 (m, 3 H), 7.28-7.36 (m, 3 H), 
5 7.1 1-7.24 (m, 2 H), 6.59-6.76 (m, 3 H), 5.70 (s, 2 H), 3.90 (s, 3 H), 3.69 (s, 3 H), 3.21 (s, 3 
H), 1.34 (s, 9 H), 1.15-1.35 (m, 1 H), 0.87-0.97 (m, 2 H), 0.48-0.58 (m, 2 H); mass 
spectroscopy gave MH* = 525.3 (calc'd exact mass for C33H36N2O4 = 524.27). 



To a solution of 3-[4-(N-cycIopentylcarbamoyl)phenyl]-l-[(3-methoxyphenyl)- 
methyl]indole-2-caiboxylic add (Example 96, 260 mg, 0.53 mmol) in tetrahydrofiiran (5 
mL), was added a 1.0 M solution of potassium ^er/-butoxide in tetrahydioftiran (0.70 mL, 

15 0.70 mmol) and the resulting orange solution was stirred for 5 minutes. lodomethane 
(0.10 mT.j L6 mmol) was added and the reaction was allowed to stir at RT for 18 h. Hie 
reaction was quenched with 10% aqueous citric acid and the resulting mixture was 
extracted with ethyl ac^te. The combined organic layers were dried over anhydrous 
magnesium sulfate, adsoifoed onto silica, and purified by flash chromatography on silica in 

20 2:1 hexane:ethyl acetate to yield 113 mg (43%) of a clear oil NMR (300 MHz, 
DMSO^tf) 5 7.67-7.67 (m, IH), 7,59-7.53 (m, IH), 7.51-7.40 (m, 4H), 7.40-7.33 (m, IH), 
722-7.14 (m. 2H), 6.82-6.776 (m, IH), 6.67-6.64 (m, IH), 6.62-6.57 (m, IH), 5.78 (s, 
2H), 3.67 (s, 3H), 3.61 (s, 3H), 2.86 (s, 3H), 1.83-1.32 (m, 9H); mass spectroscopy gave 
MH^ = 511.3 (calc'd exact mass for C32H34N2O4 = 510.25); TLF Rf = 0.40 (1:1 

25 h»ane:ethyl acetate). 



10 



Example 177 

Methyl 344-(N-cvcIoi>entvl'>N-methvlcarbamovDpheiivll-I 
f(3*-metiioxvphenvDmethvnmdoIe-2Harboxylate 
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Hie following compounds were prepared according to fhe method of l^cample 

177: 



Ex. 
No. 


Structure 


Yield 
I%1 


MS 


Rf 


mp 

m 


178 




oude 


513.2 


0.2S 

(Hexane/e&yl 
acetate 2:1) 




179 


A 


87 








180 


OMe 

On. 


89 


469 






181 


^^^N OQ 


87 
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Example 182 

Ethyl 34cvclopropvUdenemedivIV-l-I3-(triflttoromethvBbei^ 

carboxviate 




F 



5 Sodium hydride (60% dispersion in mineral oil, 128 mg, 3.20 mmol) was 

suspended in anhydrous tetrahydrofbran (10 mL) and cooled to 0 ^C. Triphenyl- 
cyclopropylphosphonium bromide (123 g, 3^0 mmol) was added as a solid all at once, 
and &e mixture was allowed to stir at room temperature. Once gas evolution ceased, a 
tetrahydrofuran solution of ethyl 3-form3d-l-[3-(trifluoromethyl)bOTzyll-lH-indole-2- 

10 cad)oxylate (Example 40, 1.0 g, 2.7 mmol) was added, the mixture was stirred for IS 
hours, and the resulting mixture was partitioned between water and ethyl acetate. Layers 
were separated, and the aqueous layer was extracted with ethyl acetate (2x). The 
combined organic layers vfere dried ov^ anhydrous magnesium sul&te and concentrated. 
The resulting crude oil was purified by flash dnromatography on silica gel eluted with 5% 

15 ethyl acetate/hexane. The title compound was collected as a bright yellow oil (403 mg, 
38%). The prt)duct had: *H NMR (300 MHz, CDCl^) 5 8.04 (d, 1 H), 7.53 (s, 1 H), 7.41- 
7.38 (m, 2 H), 7.29-7.20 (m, 3 H), 7.15-7.12 (m, 1 H), 7.05 (d, 1 H), 5.72 (s, 2 H), 4.27 (q, 
2 H), 1.50-1.45 (m, 2 H), 125 (t, 3 H), 0.83-0.76 (m, 2 H); mass spectroscopy gave MH*^ 
= 400.2 (calcM exact mass for C23H20F3NO2 = 399.14). 

20 The following compounds were prepared according to the mediod of Example 

182: 
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Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




I%1 


[M+H*] 




m 


183 


/° 


43 


362 







Example 184 
Etfavl 3-(4-feif-batvlphenvI>-5-cvclopeDtvl-l- 
(S-metfaoy Y*^^"^*)-^ H^indole-2-carboxvlate 



5 




A solution of ethyl 5'^l-cyclopenten-2-yl)-3-[3-(cyclopiopyImethoxy)phenyl]-l- 
(3-methoxybenzyl)rli7-mdole-2-caiboxyIate (Example 128, 225 mg, 0.44 mmol) in ethyl 
acetate (3 mL) and EtOH (3 mL) was added to a slurry of 10% palladium on chanx>al (100 
mg) in ethyl acetate (2 mL) and EtOH (2 mL). The reaction was placed under hydrogra 
10 (1 atm) and stined for 16 h. The mixture was filtered through a pad of Celite using efliyl 
acetate to rinse. Evaporation of the filtrate gave 210 mg (93%) of the product The 
product had: *H NMR (300 MHz, acetone-D6) 5 7.37-7.53 (m, 6 H), 7.28 (dd, 1 H), 7.19 
(dd, 1 H), 6.67-6.82 (m, 3 H), 5.83 (s, 3 H), 4.08 (q, 2 H), 3.75 (s, 3 H), 3.06 (p, 1 H), 
1.99-2.06 (m, 2 H), 1.47-1.83 (m, 6 H), 1.40 (s, 9 H), 0.98 (t, 3 H). 
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Example 185 

Ethvl 3-f cvdopropvlmethvn-143^titnuorometlivnbeiizvl|-1 H-iTidnle-2-carfaoxvlate 




F 



Etfiyl 3-<cyclopropyUd©Qeme<hyl>l-[3-<trifluoromethyl)^ 
5 carboxylate (Example 182, 140 mg, 0.35 1 mmol) was stilted ova: lindlar catalyst (28 mg) 
in ethanol (15 mL) imder 1 atmosphere of hydrog^i for 1 hour. The mixture was filtered 
ffarough Celite with an excess of ethanol. The filtrate was concentrated, and the resulting 
crude oil was purified by flash chromatography on silica gel eluted with 20% 
Et20/hexane. The title compound was collected as a yellow oil (95 mg, 67%). The product 
10 had: *H NMR (300 MHz, acetone-rf^) 5 7.78 (d, 1 H), 7.56-7.45 (m, 4 H), 734-7.32 (m, 1 
H), 7.28-7^6 (m, 1 H), 7.16-7.13 (m, 1 H), 5.93 (s, 2 H), 4.32 (q, 2 H), 3.08 (d, 2 H), L31 
(t, 3 H), 1.13-1.15 (m, 1 H), 0.42-0.38 (m, 2 H), 029-0.26 (m, 2 H). 

Hie following compounds were prq)ar6d according to the methods of Examples 
184-185: 



Ex. 
No. 


Structure 


Yield 
I%1 


MS 

IM+BT*] 


Rf 


mp 

m 


186 


^^^^^^ o 


55 
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ETftiwipie IR7 
Ethvl-l-(3-triflnoromethvlbenzvIWlH'*indol^ 




o 



F 



To a solution of dhyl-H3-ti±Siioromedi}ibenzyl>IH-indole-2-^^ 



5 caiboxaldehyde (Example 40, 6.0g, 15,9 nunol) in pH 3.S phosphate bufG^ (48 mL) and t- 
butanol (90 mL) was added 2-metfayl-2-buteQe (30 mL) and sodium dilorate (2.1 1.5 
eq.). The reaction was stirred at room temperature for 16 hours and then extracted with 
dichloromefhane (3x200 mL). The combined organic extracts were washed with brine, 
dried over anhydrous magnesium sul&te, and concentrated in vacuo. Flash 
10 chionaiatogrq)hy of the residue over silica afforded the desired product as a white solid. 



Ihe product had: *H NMR (300 MHz, dmso-De) 8.03 (d, 1 H), 7.5 - 7.65 (m, 4 H), 7.2- 
7.39 (m, 3 H), 5.61 (s, 2 H), 4.26 (q, 2 H), 1.15 (t, 3 H). 

Example 189 

EthvM-(3-triflaorome<hvIbenzvD-lH-indole-2-carboxvlate-3-carbonvlclJo 



Etiiyl-l-(3-trifluonmiethylbenz3d)-lH-indole-2-caiboxylate-3-caiboxyU^ add 
(Example 187, 100 mg, 0.25 mmol) was taken up in dichloromethane (10 mL) wi& a 
catalytic amount of DMF, and the mixture was cooled (0 °C.) Qxal;^ chloride (0.044 mL, 
2 eq.) was added, and the reaction was stirred for 1 hour. The mixture was concentrated in 
20 vacuo and used directly with no further purification. 



15 




119 



wo 02/30895 



PCT/USOl/42644 



Example 191 
EtfaYM-(34riflnorome<hvlbenzvrWlH-indole-2^ 

-3-CarbOXVlic acid> mnrplmJiitA niniHft 




5 Eili]i-l-(3-tiifliK)TometlLylbenz34)-lH-iiulole^^ chloride 

(Example 189, 0.16 g, 0.4 mmol) was tskax up in excess morpholine (0.3 mL) at room 
temperature. Hie reaction was stiired for 72 hours, qumched with water, and extracted 
with diethyl ether (2 x 25 mL.) The combined organic extracts were dried over sodium 
sul&te and purified by flash chromatogr^hy to yield 0.268 mg (91%) of the desired 
10 product The product had: *H NMR (300 MHz, dmso-De) 5 7.42 - 7.75 (m, 5 H), 7.4 (t, 1 
H), 7.22 (m, 2 H), 5.95 (s, 2 H), 4.21 (q, 2 H), 3.0-3.8 (broad m, 8 H), 1.1 (t, 3 H) 

The foUowing compounds were prepared according to the method of Example 



Ex. 
No. 


Structure 


Yidd 
[%1 


MS 


Rf 


mp 

m 


192 


^ o 


86 









120 



wo 02/30895 



PCT/USOl/42644 



EthvI-3-ben2oxazol-2-vl-l-(3-triflaoromelhvlben2vn»lH-^ 




£fliyl-l-(3-frifluoromethylbem3d)*lH-mdole-2*ca^ chloride 
5 (Example 189) was prepared as above fix>m the corresponding add (600 mg, 1 .53 imnol.) 
The oiide mataial was takm \sp in dicUaromeihane (SO mL) and cooled to 0 °C. 
Triethylamine (0.85 mL> 4 eq.) was added, followed by 2-aminophenol (0.5 g, 3 eq.), and 
the xeacdon mixture was allowed to warm to room temperature. The mixture was 
qumched with 1 N HCl, and the organic layers were separated and concentrated in vacuo. 

10 The crude intermediate was taken vp in toluene (20 mL) with p-toluenesulfonic add (0.73 
g) and heated to reflux for 3 hours. The reaction was cooled to room temperature, 
quendied with water, and retracted witih ethyl acetate (3 x 75 mL.) The organic layers 
were dried over sodium sulfate and purified by flash duromatography over silica gel to 
give the desired product (260 mg, 37 %.) The product had: *H NMR (300 MHz, dmso- 

15 D6) 6 8.3 (d, 1 H), 7.35-7.9 (m, 11 H), 5.81 (s, 2 H), 4.37 (q, 2 H), 1.16 (t, 3 H) Mass 
spectroscopy gave MH* = 437.2 (calc'd exact mass for C24H15F3N2O3 = 436.1). 

Example 194 

Ethvl-3"bcnzthiazol-2"Vl-l-(3H:vdopropvlmethoxvben2vlMH-indoIe-2Ha^ 
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Efh3dO-beaizthiazol-2-)d-l-(3K^dopropylmefhoxybe^ 
caxboxaldehyde (Example 41» 0.42 g, LI mmol) was takm up in EtOH (30 mL) at room 
teoq^erature. 2-ami&otfaiopheiK>I (0.15 g, 1.05 eq.) was added, followed by cone. HC3 (0.5 
mL), and the reaction mixture was heated to reflux for 24 hours. The mixture was cooled 
5 to room temponture, quenched with water and extracted with diethyl ether (3 x SO mL.) 
The organic layers were separated, dried over sodium sulfate, and conc^trated in vacuo 
to give the desired product (0.38 g, 71 %) wbidi was taken to the hydrolysis step without 
further purification. 

The following compounds were prepared according to the method of Example 

10 194: 



Ex. 
No. 


Strnctore 


Yield 
[%1 


MS 


Rf 


mp 

m 


195 




crude 









Example 196 

Ethvl 3"(rf2"hvdroxv- l ^1 -dimfttiiYlethY^^'"*" olcarbonvB"l-f3- 
ftriflttorometfavnbenzvn-lH-mdole-2"CarbQXvlate 

OH 



15 
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To a O^C solution of Exaniple 189 (545 mg, 1^8 mmol) in didiloromeaiane (8 
mL) was added 2-hydroxy-l,lKiimeth)d-eth)iamine (285 mg, 3.2 mmol). Triethyl amine 
(0.7 mL» 5.12 mmol) was added in one portion. The mixture was stirred for 15 niin and 
then allowed to warm to r.t over 20 mm. The reaction was qurached with IN HCl and 
5 the resulting mixture was washed with IN HCl (2X). The organic layer was dried over 
anhydrous sodium sulfate, concentrated, and filtered through a short plug of silica gel 
(elution with 8:92 methanolidichloromethane). Concentration of the filtrate provide 440 
mg (74 %) of Example 196. LRMS (+esi) obsM: 463.1; calc'd 462.2. 



A solution of Example 196 (440 mg, 0.95 mmol) and /?-toluenesulfomc add 
monohydrate (1 70 mg, 0.89 mmol) in tolume (6 mL) was refluxed for 1.5 h. The mixture 
15 was cooled and washed with water. The organic layer was dried over anhydrous sodium 
sulfate and concentrated. The remaining material was purified by flash chromatography 
(silica gel, 10:90 methanolrdichloromethane) to provide 100 mg (24%) of Example 197, 
which was used in the next step without pmification. Rf = 0.95 (1/9 
methaaol/dichloromethane); LRMS (+esi) obs'd: 445.2; calc*d 444.2. 



10 



Example 197 

Kih y\ ^^4^4^dimethvM5^dmvdro-1^3-oxazo^2^vlVl- 
f3"ftriflnoromethvnbqizvD-lH-indole-2-carboxvlate 
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Ethvl 3-(^(f l-hvdroxvmethvlkvdo pe«*YM*™'" o^carf> 
(triflnoromeflivRbeiizvll-lHrindole-2-cariw 




5 



To a O^C solution of add chloride Example 189 (434 mg, 1.02 mmol) in 



dichloromethane (7 mL) was added cycloleucinol (295 mg, 2.55 mmol). Triethyl amine 
(0.57 mL, 4.08 mmol) was added in one portion. The mixture was stirred for Ih and was 
then allowed to warm to r.t over 40 min. The reaction was diluted with water and the 
organic layer was washed with IN HCl, dried over anhydroiis sodium sulfiate and 
10 concentrated to afford 498 mg of Example 198 which was used without further 
purification. LRMS (+esi) obs'd: 489.1; calc'd 488.2. 



A solution of Example 198 (498 mg, 1.02 mmol) and /?-toluaiesulfonic acid 
monohydrate (210 mg, 1.1 mmol) in toluene (7 mL) was refluxed for 2 h. The mixture 
was cooled and washed with water. The organic layer was dried over anhydrous sodium 
sul&te and conc^trated. Flash chromatogrs^hy (5:95 methanol:dichlorometfaane) 



Example 199 
Ethvl 3-f3-oxa-l-a2aspirof4.41noii-l"en-2-vI)-l- 
f3-^trifflaoromethvRbenzvl]»lH-indole-2-carboxvlate 




15 



CF3 
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provided impure Example 199. Rf = 0.96 (6/94 metbanol/didbloiDmetliane); LRMS (+esi) 
obs'd: 471-2; calc'd 470.2. 

Example 200 and 201 
Etfavl 3-^4-t-btttvlphenvIVS-^CYdoproPYlkart>onvl-lH4ndole"2-^^ 

tr 

5 (Example 200^ and 

Ethvl 3^4-t-batvlphenvIV-7--fcvdopropvDcarbonid-lH-mdole-2-carf^ 

fRTftmplfe 201) 




Alummum chloride (4.07 g, l.S eq.) was suspended in dichloromethane (70 mL) 
10 and cooled to 0 ^C. Cyclopropyl caibonyl chloride (3.2 g» 1.5 eq.) was added slowly, and 
the mixture was sdired for 15 minutes. A solution of ethyl 3-(4-t-butylphenyl)-lH-indole- 
2-caifooxylate (l^ample 224, 5.16 g, 20.4 mmol) in dichloromethane (20 jjoiL) was added 
dropwise. The reaction was allowed to warm to room t^p^ture, and was then heated to 
reflux for 24 hours, cooled to room temperature, quenched with water and diluted with 
15 diethyl eOier. The organic layers were washed with water and IN HCl and dried over 
sodium sul&te, then purified by flash chromatogrs^hy over silica to give 5.25 g of the 5- 
acjdated Example 200, which had NMR (300 MHz, CDCI3) 9.35 (bs, IH), 8.4 (s, 1 H), 
8.03 (d, 1 H), 7.45 (m, 5 H), 4.35 (q, 2 H), 2.72 (m, 1 H), 1.4 (s, 9 H), 0.9-1.4 (m, 9 H) 
and 1.27 g of flie 7-acylated Example 201, which had: *H NMR (300 MHz, CDCI3) 10.9 
20 (bs, IH), 8.17 (d, 1 H), 7.92 (d, 1 H), 7.45 (m, 5 H), 4.35 (q, 2 H), 2.86 (m, 1 H), 1.4 (s, 9 
H), 1.1-1.4 (m, 9 H). 

The following compounds were prepared according to the method of Example 

200: 
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Ex. 


Stracture 


Yield 


MS 


Rf 


mp 


No. 




[%] 






m 


202 


9 Br 


25 




0.25 

(Hexane/ethyl 
acetate 4:1) 





Example 203 

Ethvl 3-f4-metitvoxvbeii2ovlMH-mdole"2H;arbo3[vlafe (53354-02> 




5 A OX suspension/solution of AICI3 (693 mg, 5.2 mmol) and 4-methoxybenzyl 

add chloride (887 mg, 52 mmol) in 1^ dichloroefhane (10 mL) was stirred for 5 min. A 
solution of indole (0.5 gm, 2.6 mmol) in 1,2-dichloroethane (10 mL) was added dropwise 
and \jpon complete addition the mixture was warmed to reflux for Ih. The mixture was 
cooled and poured over ice. The aq. layer was extracted with ethyl acetate. The extracts 
10 were washed with sat aq. NaaCOa, dried and concentrated. Purification of the remaining 
oil by flash chromatography (silica gel, elution with 5:5 ethyl acetaterhexane) aflTonded 
481 mg (57%) of Example 203. Rf = 0.48 (1/1 hexane/ethyl acetate); LRMS (+esi) obs'd: 
324.1; calc'd 323.1. 
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Example 204 
Ethvl 3-(cvclobatvlcarbottvDindole-2-carboxvlate 




To a 50 mL reaction vial and stir bar was charged with 0.563 g of FeQs (5.28 
5 mmoles) followed by addition of 10 ml of dichloromethane. The heterogeneous solution 
was cooled to 0**C followed by addition of a 10 mL dichloromethane solution of ethyl 
indole-2-carboxylate ( 0.5 g, 2.64 mmoles). The contents were maintained at 0 c for 0.5 
hours then poured into 30 mL of ice water and neutralized with NaHCOs saturated 
solutioiL The contents were then extracted with 3 x 20 mL of dichloromethane and dried 
10 ova-Na2S04 and concentrated in vacuo to yield 0.71 g ( 99.0 %) of a white solid (Rf- 0.10 
in 10% ethyl acetate/hexane). The product had: hfMR (300 MHz, acetone-Ds); 5 1 1.4 
Hz (s, IH), 7.93 Hz (dd, IH), 7.54 Hz (dt, IH), 7.34 Hz (td, IH), 7.20 Hz (td, IH), 4.43 
Hz (q, 2H), 2.32 Hz (m, IH), 2.17 Hz (m, 4H), 1.97 Hz (m, 2H), 1.40 Hz (t, 3H); mass 
spectroscopy gave of 272.2 (calc'd mass for C16H17NO3 of 271.3 1). 

15 Example 205 

Ethvl 3^cvcIohiitYlmftthvDmdole^2-carboxvlate 




To a dry 50 mL round bottom flask, and stir bar was charged with ethyl-3- 
(cydobutylcarbonyl)indole-2-caxboxylate (Example 204, 0.81 g, 3.0 mmol) followed by 
20 addition of TFA (5.6 mL). The contents were stirred and cooled to O^^C followed by 
dropwise addition of trietiiylsilane (1.56 mL, 9.8 mmol) via syringe. The contents of the 
reaction were maintained at O^'C for 20 minutes then heated to reflux for 3 hours. The 
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reaction was cooled to room tCTiperature followed by addition of water (20 mL) triturating 
a solid. The soKd was filtered and washed 3 x 20 mL of wat^ and air dried providing 0.76 
g (99.0 % yield) of a white solid. The product had a Rf of 0.38 10% ethyl acetate/hexane; 
*H NMR (300 MHz, acetone-De); 10.5 Hz (s, IH), 7.71 Hz (dd, IH), 7.46 Hz (dt, IH) 
5 7.26 Hz (td, IH), 7.08 Hz (td, IH) 4.37 Hz (q, 2H), 3.24 Hz (d, 2H), 2.74 Hz (m, IH), 
1.93 Hz (m, 2H), 1.80 Hz (m, 4H), 1.39 Hz (t, 3H) mass spectroscopy gave NT of 256.5 
(calc*d mass for Ci6Hi!>N02 of 257.33). 



To a thick-walled vessel was charged with 2-bromo-3-mtrophenoI (1.16 g, 5.32 
mmol), ethyl acrylate (666 mg, 0.72 mmol), tri-(o-tolyl)phosphine (65 mg, 0.21 mmol), 
palladium acetate (12 mg, 0.05 mmol), and triethylamine(10 mL). The vessel was then 
sealed and the resulting mixture was heated to 100 ''C overnight. In the morning, the 
15 vessel was cooled to rt and flie mixture was poured into water. The mixture was acidified 
with hydrochloric acid and extracted with ethyl acetate (2 x 50 mL). The combined 
organic layer was washed with water, brine and dried over anhydrous sodium sulfate. The 
residue was purified with silica gel flash chromatography by using hexane/ethyl acetate 
(2/1) as the eluant to give ethyl (2E)-3-(2-hydroxy-6-nitrophenyl)prop-2-enoate (883 mg. 



20 70%): 1^0.16 (3/1 hexane/ethyi acetate); ^H NMR (CDCI3) 6 7.6(d, 7= 16.1 Hz, IH), 
7.05-7.23 (m, 3H), 6.71 (dd, 7= 16.1, 0.8 Hz, IH), 4.18 (q, /= 7.1 Hz, 2H), 1.26 (t, •/= 
7.1 Hz, 2H). 



Etfavl f2EV3-Q-hvdroxv-6-nitroDhenvnDroD-2-enoate 



OH 



10 




Example 207 

Ethyl 4-(UJlJl-tetramethvl«l"Silapropoxv)indole-2-carboxvlate 




OTBDMS 



25 
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To a round-bottomed jBask at rt was charged with efliyi (2E>3-(2-hydroxy-6- 
nitrophe]iyl)prop-2-eixoate (^cample 206, 260 mg, 1.10 mmol), JV'^-dimetfajdfonnainide 
(2 mL), r-butyldimetti}4silyl diloiide (198 mg, 1.32 mmol), and imidazole (ISO mg, 2.20 
mmol). The resulting mixture was left stirring at rt for 2 hours before hydrochloric add 
5 was added and fhe mixture was extracted with diethyl ether (2 x 20 mL). Hie combined 
organic layer was washed with water, brine, and dried over anhydrous sodium sulfate. 
The concentrated residue was used without further purification. It was mixed with triedi>i 
phosphite (920 mg, 5.50 mmol) and heated to 170 ^'C for 3 hours before it was cooled to rt 
and diluted with efliyl acetate. The mixture was washed wifli wat^, brine and dried over 

10 anhydrous sodium sulfate. The concentrated residue was purified with silica gel flash 
chromatogr^hy by using hexane/ethyl acetate (3/1) as the eluant to give ethyl 4-(l,l^^- 
tetrameth)d-l-silapropoxy)indole-2-caiboxylate as a white solid (224 mg, 64%): R^-O-S? 
(3/1 hexane/ethyl acetate); %): MS (MET*) calcd for CnHzeNOsSi 320.2, found 320.2; 
NMR (DMSO-d6) 6 11.87 (br s, IH), 6.99-7.15 (m, 3H), 6.47 (dd, •/= 7.3, 0.6 Hz, IH), 

15 4.33 (q, 7= 7.0 Hz, 2H), 1 .33 (t, 1.0 Hz, 3H), 1.01 (s, 9H), 0.22 (s, 6H). 

Example 208 
Ethvl 3-bromO"4-fcvdoDrDDvlmethoxv>-l- 
f(3'-methoxvDhenvDmetfayllindole-2»carboxvlate 




20 To a round-bottomed flask at rt was charged with ethyl 4-(l,l,2,2-tetramethyl-l- 

silapropoxy)indoIe-2-caiboxylate (Example 18, 100 mg, 0.19 mmol), tetrabutyl- 
ammonium fluoride (IM in tetrahydrofiiran, 0.29 mL, 0.29 mmol), molecule sieves (3A, 
30 mg), and tetrahydrofiiran (1 mL). After 0.5 hours at rt, cyclopropylmethyl bromide (52 
mg, 0.04 mL, 0.38 mol) was added to the reaction mixture. After 2 hours at rt, the mixture 

25 was diluted with water and extracted with ethyl acetate (2 x 20 mL). The combined 
organic layer was washed with water, brine and dried over anhydrous sodium sulfate. The 
concentrated residue was purified with silica gel flash chromatography by using 



wo 02/30895 



PCT/USOl/42644 



hraane/eOijd acetate (3/1) as the eluant to give etfayl 3-brom(>4-(c/clopiopylmethoxy)-l- 
[(3-mediox>phen3d)m^yi]indole-2-caibox3date (90 mg, 100%). The product was used 
without further purification: MS (MH*) calcd for C23H2sBrN04 458.1, found 458.5; 
NMR (DMSO-d6) 8 7.17-7.30 (m, 3H), 6.82 (dd, 8.2, 1.7 Hz, IH), 6.66 (d, J =63 Hz, 
5 IH), 6.59-6.61 (m, IH), 6.51 (d, /= 7.6 Hz, IH), 5.72 (s, 2H), 4.33 (q, 7= 7.0 Hz, 2H), 
4.02 (d, J= 6.4 Hz, 2H), 3.71 (s, 3H), 1.30 (t, 7= 7.0 Hz, 3H), 0.85-0.95 (m, IH), 0.59- 
0.66 (m, 2H), 0.45-0.50 (m, 2H). 

Example 209 

Etfavl 6--fl>eiizyloxvV-l-(phenvlsulfonvRindole-2-cari>oxv 

o 




To a dry 100 ml round bottom flask and stir bar attached with a sq>ta and purged 
with argon was charged with 7.5 mL of tetrahydrofuran and 0.33g (3.25 mmol) of 
diisopropylamine then cooled to -78°C. To the cooled solution of the amine n-BuLi (2.6M 
hexane, 1.20 mL, 3.1 mmol) was added dropwise via syringe and allowed to stir for 20 

15 minutes at -78''C. At this time a 7.5 mL tetrahydrofuran solution of 6-(phenyimethoxy)-l- 
^henylsulfonyl)indole (Example 57, 1.06g, 2.95 mmol) was added to the LDA solution 
via cannula over a 10-15 minute period. The yellow solution was maintained at -78^C for 
1 hour then warmed to 0°C for hour followed by cooling to -78X. Once cooled to - 
78°C 0.96g of ethyl chlorofonnate (8.85mmol) was rapidly added via syringe. Upon 

20 complete addition the contents were wanned to room temperature and stirred for Vz hour 
thm quenched with 20 mL of water then extracted with 3x20mL of ethyl acetate. The 
organics were dried over Na2S04 tiien concentrated in vacuo. The caude material was 
purified via Si02 column chromatography to yield 0.85g (67% yield) of a white solid. The 
product had a Rf of 0.15 10% ethyl acetate/hexane; ^H NMR (300 MHz, Acetone-De); 

25 7.90 Hz, (d, 2H), 7.66 Hz, (m, 2H), 7.54 Hz, (m, 4H), 7.40 Hz, (m, 2H), 7.21 Hz, (s, IH), 
7.03 Hz, (dd, IH), 5.27 Hz, (s, 2H), 4.32 Hz, (q, 2H), 1.32 Hz, (t, 3H). 
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Example 210 

Etiivl 6-0)enzovloxvVl-(pheiivlsiilfonvnmclole carboxvlate (dpd"53S86>97^ 




To a dry 100 mL round-bottom fladc, stir bar and purged with argon was chaiged 
5 with 5.10g of ethyl 6-hydroxy-l-(phenylsulfonyl)indole-2-carboxylate (Example 123, 15 
nnnol) foUowed by addition of 30 mL of anhydrous tetrahydrofuran and cooled to 0°C . 
To the rapidly stirring solution was added via syringe 15.2g of triethylamine (150 mmol) 
followed by slow addition of 3.15g of benzoyl chloride (22.4 mmol) via syringe while 
maintaining the solution at 0°C. The reaction was wanned to rt and stirred for an 

10 additional hour. The reaction was then quenched with 15mL of 3N HCl then extracted 
with 3x50 mL of ethyl acetate and dried ovct Na2S04 then concentrated in vacuo. The 
crude material was purified via colimm chromatography to yield 4.7g (70.1% yield) of a 
white soUd. The product had a Rf of 0.33 20% ethyl acetate/hexane; NMR (300 MHz, 
Acetone^Da); 8.22 Hz, (d, 2H), 8.1 1 Hz, (m, 3H), 7.73 Hz, (m, 3H), 7.62 Hz, (t, 4H), 734 

15 Hz, (s, IH), 7.29 Hz, (dd, IH). 

Example 211 
Ethyl 6-fbenzovlorv)indole-2-carboxvlate 




To a dry 100 mL and stir bar was charged with 4.70 g ethyl 6-(benzoyloxy)-l- 
20 (phenylsulfonyl)indole carboxylate (Example 210) and dissolved in 12.5 mL of anhydrous 
tetrahydrofuran tiien cooled to O^'C. To this rapidly stirring solution was added 35.0 mL 
1.0 M tetrahydrofiiran solution of potassium tert-butoxide dropwise via syringe. Upon 
complete addition tiie contents were warmed to room temperature and stirred an additional 
Vi hour then quenched with 10 mL of 3N HCl solution followed by addition of 30 mL of 
25 water. The reaction was extracted with 3x50 mL of ethyl acetate then dried over Na2S04 
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and concaitrated in vacuo. The oiide matmal was purified via column chromatography to 
yield 3.28g (99.0% yield) of an off white solid The product had a Rf of 0.42 20% ^yl 
acetate/hexane; 'H NMR (300 MHz, Acetone-De); 8.80 Hz, (s, IH), 8.02 Hz, (dd, IH), 
7.95 Hz, (dd, IH), 7.68 Hz, (dd, IH), 7.58 Hz, (m, 2H), 7.46 Hz, (d, 2H), 7.21 Hz, (d, IH), 
5 6.87 Hz, (dd, IH), 4.31 Hz (q, 2H), 1.31 Hz (t, 3H). 

Hie following compounds wete prepared according to the me&od of Example 

211: 



Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




[%] 






m 


212 




28 




0.41 

(Hexane/ 
ethji 
achate 
4:1) 





Example 213 

10 Ethvl3-bromo-6-hvdroxv-l-f4-methoxvbeiizvnmdole-2H:arboxvl^^ 




A 0.5 mL ethanol/ 0,5 mL HF solution of 44 mg efliyl 6-(beiizoyloxy)-l-(4- 
mefhox>4>enzyl)indol&-2-caiboxylate (Example 20, 0.1 mmol) was cooled to O^^C in a 10 
mL lound-bottom flask and stir bar. To tbds stirring solution was added 0.3 mL of NaOEt 
15 1 .0 M in ethanol dropwise. The contents were then hrougiht to reflux and maintained for 2 
hours. The content were then cooled to room temperature and quenched with water th^ 
acidified with 1 N HQ. The reaction contents wore then extracted with 3x5 mL of ethyl 
acetate, dried with Na2S04 to yield 0.42 mg (95% yield) of an off white solid. The product 
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had a Rf of 0.17 20% ethyl acetate/hexane; *H NMR (300 MHz, Acetone-Dfi); 8.68 Hz (s, 
IH), 7.47 Hz (d, IH). 7.19 Hz (t, IH), 6.87 Hz (m, 2H), 6.79 Hz (dd, IH), 6.67 Hz (s, IH), 
6.62 Hz (dt, IH), 5.76 Hz (s, 2H), 4.35 Hz (q, 2H), 3.40 Hz (s, 3H), 1.37 Hz (t, 3H). 



5 Ethvl 34)romo-6-^cvdopropYlmethoxvM-f3-methoxvbeiizvDindole-'2-c^ 



To a dry 5 mL round-bottom flask and stir bar was charged with 3.0 mg of NaH 
(0.12 mmol) followed by addition of 0.2 naL of DMF and cooled to 0 C. To the 
heterogeneous solution was added a 0.3 ml 42 mg DMF solution of ethyl 3-bromo-6- 

10 hydroxy-l-(4-methoxyben2yl)indole-2-caiboxylate (Example 213, 0.1 mmol). The 
solution was maintained at O^C for 20 minutes after which faromomethyl cyclopropane 
was added via syringe and the reaction contents were warmed to rt and stirred overnight 
The reaction was quenched with wakac then acidified followed by extraction with ettiyl 
acetate and oonc»tration in vacuo to yield 30.0 mg (61.05 yield) of an oflF white solid. 

15 Tlie product had a Rf of 0.58 20% ethyl acetate/hexane ; mass spectroscopy gave M^ of 
459.6 (calc'd exact mass for C23H24BrN04 = 458.34) 



Example 214 




Example 215 
Ethvl-3-(4-t-bntylphenvR-7-cvclopropvlmethvl-l- 
(3-methoxvbenzvlMH"indoie-2-carboxviate 



20 
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Aluminum chloride g» 2 eq.) was suspended in didiloiometliane (20 mL) and 
cooled to 0 ^C. Boian&-t-butyiamine complex (0.14 g, L8 eq.) was added slowly, and the 
mixture was stirred for 30 minutes. A solution of et]iyl-3-(4-t-butylphenyl)-7- 
(cyclopropyl)carbonyI-l-{3-me<hoxybaazyl)-lH-indole-2-caibox5^ (Example 201, 
5 0.405 g, 0.9 nmiol.) in dichloiomefhane (S mL) was added, and fhe reaction was stirred for 
two hours. The mixture was quenched with water and diluted with dichlorometfaane. The 
organic layo: was washed witii IN HQ and saturated sodiimi bicaifoonate, dried over 
sodium sulfate, then purified by flash chromatography over silica to give 0.26 g (62%.) 
The desired product had: NMR (300 MHz, CDQs) 7.21-7.4 (m, 5 H), 7.11 (d, 1 H), 
10 7.02 (t, 1 H), 6.95 (t, 1 H), 6.59 (d, IH), 6.35 (m, 2 H), 5.9 (s, 2 H), 3.9 (q, 2 H), 3.58 (s, 3 
H), 2.75 (d, 2 H), 1.26 (s, 9 H), 0.85 (t, 3 H), 0.4 (m, 2 H), 0.02 (m, 2H). 

The following compounds were prepared according to fhe method of Example 

215: 



Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




I%1 
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216 




erode 
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Example 217 

(3-^4-MethQXVPheavIVl-(r3-(trmuoromethvnDhenvl1methvBindol^^ 




To a stiired solution of efliyl 3-(4-methoxyphen3d)-l-{[3-(trifluoromethyi)phen}d]- 
5 methyl}indole-2-carboxjdate, prepared by the method described in W094/14434 (1^0 g, 
2.65 mmol), in tetrahydro&ran was added a 2.0 M solution of LiBH4 in tetrahydrofuran 
(2.65 mL, 5.29 mmol). The resulting mixture was heated to reflux for 18 h. The reaction 
was cooled to RT and then to 0°C. A 1.0 M solution of LiAlH4 in tetrahydrofuran (4 mL^ 
4 mmol) was added and the reaction stirred another 2 h. The reaction was quenched by 

10 the addition of water then 1.0 M HCl in water. The resulting mixture was extracted with 
ethyl acetate. The combined organic layers were dried over anhydrous magnesium sulfate 
and conc^trated to a residue. Flash chromatography of the residue on silica in a 2:1 to 
1:2 hexane:efhyi acetate gradient yielded 650 mg (60%) of a white solid NMR (300 
MHz, DMSO^g) S 7.65-7.46 (m, 6H), 7.39-7.34 (m, IH), 7.32-7.25 (m, IH), 7.17-7.02 

15 (m, 4H), 5.68 (s, 2H), 5.40 (s, 2H), 4.59 (s, 2H), 3.81 (s, 3H) ppm; Rf = 0.41 (2:1 
hexane:ethyl acetate (v/v)). 
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Example 218 

3-f4-MetfaoxvphenvlVl-lf3-ftrifluoromethvnphenvllmethvl}mdol^^ 




CF3 



To a solution of (3-(4-meflioxypheayl>l-{[3- 

5 (ttfluoK)meth)d)ph«yI]mefhyl}mdol-2-yl)met^ (Example 217, 600 mg, 1.45 
mmol) in dichlotomefhane (20 mL) was added Dess-Mardn Periodinane (L2 g, 2.9 mmol) 
and tiie resulting yellow solution was stiired for 30 niin at RT. The reaction was 
quendied by the addition of saturated aqueous sodium bicarbonate (10 mL) and saturated 
aqueous sodium thiosulfate (10 mL). The resulting miicture was extracted with ediyl 
10 acetate and the combined organic layers were dried over anhydrous magnesium sulfate 
and conc^trated to an orange solid. The solid was washed with Et20 and collected by 
filtration to yield 257 mg (45%) of a pale yellow solid. Rf = 0.66 (4:1 hexanerethyl acetate 
(v/v)). 

Example 219 

15 2.2^Triflaoro-l-(3-f4-metfaoxvphenvIVl- 

{fS-^triflttoromethvDphenvllmethvmndol-l-vRethaa-l-ol 
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To a solution of 3-{4-mefhoxyphenyl>-l-{[3- 

(tri£hioromethyi)phenyl]methyI}mdole-2-c^ (Example 218, 200 mg, 0.49 

mmol) in tetrahydrofiiian (5 mL) was added a 0.5 M solution of TMSCF3 in 
tetrahydrofuran (4.9 mL, 2.4 mmol). The resulting solution was cooled to O^^C and a 1.0 
5 M solution of TBAF in tetrahydrofuran (0.10 mL, 0.10 mifiol) was added. The mixture 
was stirred for 10 min at O^C and then let warm to RT and quenched by the addition of 
wata:. The resulting mixture was extracted with tetrahydrofiiran, adsorbed onto silica, and 
purified by flash diromatography on silica in 4:1 hexane:ethyl acetate (v/v) to yield 49 mg 
(21%) of an orange soUd. *H NMR (300 MHz, DMSO^d 6 7.60-7.26 (m, 6H), 7.22-7.01 
10 (m, 6H), 5.81 (s, 2H), 3.83 (s, 3H); mass q)ectn)scopy gave MH* = 480J (calc'd exact 
mass for C25H19F3N02 = 479.13). 

Example 220 

Ethyl 5-F2-f5-methvl-2-phenvl-13-tMa2oI-4-vneaoxvl-lJJ>indole-2H:a^^ 




15 A solution of efh^ 5(hydroxy)"l/f-indole-2-carboxylate (991 mg, 4.83 mmol) and 

2-(5-melhyl-2-phenyl-l,3-thiazol-4-)d)e1hanol (1.06 g, 4.83 mmol) in tetrahydrofuran (30 
+ 5 mL rinse) was added to a stirred mixture of triphenjiphosphine (1 .3 g, 4.9 mmol) and 
l,r-(azodicarbonyl)dipiperidine (1.2 g, 4.9 mmol) in tetrahydrofuran (10 mL). The 
reaction was stirred for 48 h and then diluted with ethyl acetate (200 mL). This solution 

20 was washed successively with water, 10% hydrochloric add, and brine, dried over 
anhydrous magnesium sulfite, and concentrated in vacuo. Flash chromatography of the 
residue over silica gel using 25% ethyl acetate/hexane gave 1.04 g (53%) of the desired 
product. The product had: NMR (300 MHz, acetone-De) □ 10.40-10.55 (hr s, 1 H), 
7.89-7.95 (m, 2 H), 7.38-7.49 (m, 4 H), 7.19 (d, 1 H), 7.06-7.09 (m, 1 H), 6.95 (dd, 1 H), 

25 4.30-4.40 (m, 4 H), 3.20 (t, 2 H), 2.51 (s, 3 H), 1.35 (t, 3 H); mass spectrometry gave Mit 
= 407.1 (calcM exact mass for C23H22N2O3S = 406.14). 

The following compounds were prepared according to the method of Example 

220: 
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Ex. 
No. 


Stractore 


Yield 
[%1 


MS 

[M+ 

Hi 


Rf 


mp 

m 


221 




36 


475.3 


0.1 

(Hexane/ 
ethyl 
acetate 
7:3) 





Example 222 

Ethyl 19-aza-19-ff3"methoxvphenvRmetfavl1-7,14-dioxatetracvcIO" 
[13>5>2>l<2,6>>0<a8>21>1tricosa-lf20\2.4,6(23)A5f22)J6J8(21Vheptaene-2 
5 carboxvlate 




To a solution of ethyl 5-hydroxy-3-(3-hydroxyphenyi)-l-[(3-methoxyphenyl)- 
methyl]indole-2-carboxyIate (Example 118, 237 mg, 0.57 mmol) in acetone (20 mL) was 
added potassiim carbonate (200 mg, 1.45 mmol) and 1,6-dibromohexane (0.079 mL, 0.52 

10 mmol). The resulting mixture was heated to reflux for 48 h, cooled to RT, concentrated 
and partitioned between ethyl acetate and water. The organic loyer was collected and tiie 
aqueous layer was extracted with ethji acetate. The combined organics were dried over 
anhydrous magnesium sulfate and concentrated to 25 mg (9%) of an oil. Mass 
spectroscopy gave MH^ = 500.2 (calc'd exact mass for C31H33NO5 = 499.24); TLF Rf = 

15 0.22 (hexane/ethyl acetate 2:1). 
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Example 229 
S-(BenzvlQxvV3-[4-(cvclopropYlmethoxv)phenvn"l" 
(3-methorvbenzYlVlH"indole-2-carboxvlic acid 




5 1 M Aqueous sodium hydroxide (1 inL) was added to a stirred solution of ethyl 5- 

(benzyloxy)-3-[4-(cyclopropyhnethoxy)phenyl]-l-(3-methoxybaiz^^ 
oxylate (Example 61, 100 mig^ 0.178 mmol) in methanol (1 mL). The reaction was 
warmed (SO ^C) and stirring was continued for 18 h. After cooling the reaction was 
diluted with water (20 mL) and then the solution was adjusted to pH = 2 using 1 M 

10 hydrochloric add. The product was extracted with ethyl acetate (3x20 mL) and then the 
combined organic extracts were washed with brine, dried over anhydrous magnesium 
sul&te, and concentrated in vacuo. Flash chromatogr^hy of the residue over silica gel 
usTDg 50% ^yl acetate^exane gave 38.4 mg (40%) of the desired product as a pure white 
solid (mp = 185-187 •*€). The product had: NMR (300 MHz, CDCI3) 5 7.25-7.48 (m, 

15 8 H), 6.89-7.17 (m, 3 H), 6.65-6.78 (m, 2 H), 5.83 (s, 2 H), 5.05 (s, 2 H), 3.84 (d, 2 H), 
3.68 (s, 3 H), 1.25-1.35 (m, 1 H), 0.57-0.67 (m, 2 H), 0.31-0.41 (m, 2 H); mass 
spectroscopy gave MH^ = 534.1 (calcd exact mass for C34H31NO5 = 533.22). 

Example 230 

l-fCvcIopropvlmeflivlV-3-[f4-methoxvphenvRmetfavIlindole-2-carboxvKcacid 



/ 



20 
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1.0 M Aqueous sodium hydroxide (4 mL), mdhanol (2 mL), and potassium 
hydroxide (5 pell^) were added to a stixred solution of Exanq>le 42 (181 mg, 0.499 
mmol) in tetrahydiofiiran (4 mL). The resultmg mixture was heated to reflux for 18 h, 
cooled to RT, and acidified with 1.0 M hydrochloric aced. The resulting mixture was 
5 extracted with dhyi acetate and the comhined organic extracts were dried over anhydrous 
magnesium sulfate and concentrated in vacuo to give 122 mg (72%) of a white solid *H 
NMR (300 MHz, DMSO-d^) S 7.65-7.53 (m, 2H), 7.30-7.23 (m, IH), 7.16-7.11 (m, 2H), 
7.07-7.00 (m, IH), 6.79-6.74 (m, 2H), 4.44 (d, /= 7.0 Hz, 2H), 4.35 (s, 2H), 3.66 (s, 3H), 
1.25-1.15 (m, IH), 0.40-0.30 (m, 4H); mass spectroscopy gave MH^ = 336.0 (calcd exact 
10 mass for C21H21NO3 = 335.15), mp = 162.163°C. 

Example 231 

3-(CvclopropvlidepemetiivD->l-r3-(trifluoromethvI)benzvll 
"lH-mdole-2-carboxvlic acid 




15 The compound was prepared fiom efliyl 3-(cyclopn)pylidenemethyl)-l-[3- 

(trifluorometh^)benz^]-lH-ixidole-2-carboxylate (Example 182) using the method 
described in Example 229, except 6N aqueous sodium hydroxide solution was used wifli 
tetrahydrofuran as a co-solvent Flash chromatography of the residue over siUca gel using 
50% eftyl acetate/h»ane gave the title compound (57%) as a pale yellow soUd (mp = 

20 148-150^C)- The product had: ^H]SfMR(300MHz,acetone-d;y)5 11.70(s, 1 H),8.16(d, 
1 H), 7.70 (s, 1 H), 7.56-7.46 (m, 4 H), 7.35-7.27 (m, 2 H), 7.19-7.15 (m, 1 H), 5.98 (s, 2 
H), 1.58-L53 (m, 2 H), 1.33-1.28 (m, 2 H); mass spectroscopy gave MH* = 372.1 (calcd 
exact mass for C21H16F3NO2 == 371.1 1). 
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Example 232 

3"(Beiizothieii-2-vl>*l-[3"f triflttorometfavI>benzvl>-indole-2-carboxvIic acid 




A mixture of 3 N aq. potassium hydroxide (0.85 wiL), Example 62 (100 mg, 0.210 
5 mmol)» tetrahydrofuran (0.75 mL) and efhanol (0.75 mL) was refluxed for 2 h. The 
resulting mixture was diluted with ethyl acetate and acidified with 2 N hydrochloric add. 
The organic layer was separated, dried over anhydrous sodium sul&te and concratrated to 
afford 67 mg (71%) of product as a white solid Rf = 0.40 (9/1 
dicWoromethane/methanol); LRMS (+esi) obs'd: 452.0; calcd 451.1, m.p. 243-246**C. 

10 The following compounds were {H^epared according to the methods of Examples 

229, 230, 232 or 232: 



Ex. 


Structure 


Yield 


MS 
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mp 
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[%1 




(TLC) 


m 


233 




95 


578.2 


0.26 

(CH2CI2/ 
methanol 
95:5) 
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234 




55 


630.3 


0.71 

(ethyl 
acetate) 




235 




33 


436.0 


0.39 

(CH2CI2/ 
methanol 
9:1) 


211- 

214 


236 




76 


444.1 


0.22 

(CH2CI2/ 
methanol 
9:1) 


212- 
214 


237 




81 


386.1 


0.34 

(CH2CI2/ 
methanol 
9:1) 


172- 

173 


238 


dr 


20 

(2 

steps) 


417.2 


0.32 

(CH2CI2/ 
methanol 
9:1) 
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7 

(3 

steps) 


443^ 


0.38 

(CH2CI2' 
metttaiiol 
9:1) 




240 




57 


424.1 


0.20 

CH2CI2/ 
methanol 
95:5) 


190- 
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241 


OMe 


65 


416.1 


0.24 

(CH2CI2/ 
methanol 
9:1) 


68- 
69 


242 


CF3 


77 


454.0 


0.29 

(CH2CI2/ 
metibanol 
9:1) 


215- 
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243 




2 


420.4 


0.42 

methanol 
9:1) 


183- 
185 
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(Hexane/ 
Et20 80:20) 


174- 
175 


265 




70 


336.2 


0.10. 

(Hexane/ 
ethyl acetate 
90:10) 


165- 
167 


266 




69 


498.6 


0.10 

(45:45:10 

hexane/ 

ethyl 

acetate/ 

methanol) 


79- 
80 


267 


OH 


9 


502 






268 




38 


497.3 




194- 
196 
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Ex. 


Structure 


Yidd 


MS 


Rf 


mp 


No, 




1%J 




(TLQ 


m 


269 




64 


525.3 

IT 




154- 
156 


270 


0 OH 


46 


526.3 




141- 
142 


271 


^^>:^N OH 


91 


516.2 


0.15 

(2:1 hexane- 

ethyl 

acetate) 




272 


^Si^^N OH 


65 


578.2 


0.15 

(2:1 hexane- 

ethyl 

acetate) 




273 




56 


482.2 




192- 
193 
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Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




m 




(TLC) 


m 


274 


O 'i^A/^oH 


90 


511.3 




219- 
222 


275 




75 


5122. 






276 


Or XJM) 

d 


66 


463.2 






277 


^^^^^^^ 


42 


458.1 


0.5 (2.5% 
methanol 
/CH2C12 


179.1 
179.7 


278 




99 


386.5 
[M-IT^ 
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Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




[%1 




(TLQ 


m 


279 


F 


45 


484.2 


0.13 

(20% elhyl 

acetate/ 

hexane) 




280 




44 


447.3 


0.29 










(5% 










methanol/ 






F 






CH2CI2) 




281 


o— 


85 


386 






282 


o— 

^>^:^^N OH 


100 






166- 
168 


283 




59 


428 
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Ex. 
No. 


Structure 


Yield 
I%1 


MS 

[M+H*l 


Rf 

(TLQ 


IE 


284 


OH 


78 


440 




204 


285 


^*^^^N OH 


88 


473 




250 


286 




77 


487 




128 


287 




76 


428 




168 


288 




82 


454 




120 
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Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




I%1 


[M+BT^ 


(TLQ 


m 


289 




70 


468 




159 


290 


^•^>5J^^N OH 


74 


440 




103 


291 


^Y^^ OH 


50 


512 




168 
(dec.) 


292 


^*'*^^^*N OH 


95 


497 




151 


293 


^^jS^N OH 

X 


66 


540 




112- 

115 

(dec.) 
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Ex. 


Strnctnre 


Yield 


MS 


Rf 


mp 


No. 




I%I 


IM+H*| 


(TLC) 


m 


294 




45 


456 




110 
(dec.) 


295 


^Srf^N OH 


71 


455 




200 


296 


OH 


75 


484 




162 


297 




86 


442 




168- 
170 


298 




20 


455.0 




122- 
123 
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Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




[%1 


[M+H*] 


(TLQ 


m 


299 




79 


412.1 




58-60 


300 


^^-^ti OH 


50 


472.2 




79-80 


301 




87 


430.2 


0.29 (ethyl 
acetate) 


190d 


302 


r ^ 


76 


471.0 




210d 


303 




63 


485.1 




98d 
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Ex. 
No. 


Structure 


Yield 
I%1 


MS 


Rf 

(TLC) 


mp 


304 




89 


483.3 




169d 



Example 305 

3-f4-(CVdopropvImethoxv)pheavIl-l-^3-methoxvbeiizvIVlH-m 




5 Ethyl 3-[4-hydroxyph»yl]-l-(3-methoxyben2yl)-lH-indole-2-carboxylate 

(Example 121, 21 mg, 0.05 mmol), bromomethylcyclopropane (14 mg, 0.10 mmol), 
potassium carbonate (21 mg, 0.15 mmol), and potassium iodide (catalytic amount) were 
heated (90 ""C) in DMF (0.8 mL) for 1 5 hrs. The solvent was then removed under reduced 
pressure and the residue was dissolved in dichloromethane (2 mL). The mixture was 
10 filtered and tiien preparative thin layer chromatography of the filtrate (ethyl 
acetate Jiexane = 1 :3) afforded the desired intermediate (3 1 %). 

Efhanol (300 jiL) was added to the intermediate (7 mg). A 2 N solution of 
potassium hydroxide in ethanol/water (1:1, 200 |iL) was added and tiie mixture was 
heated (60 **C) for 2 hrs. The mixture was cooled to rt and put into an ice bath. 2 N 
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hydrodiloric add (210 \xL) was added and a white precipitate formed. The solvent was 
removed under reduced pressure and the residue was dissolved in 2 mL of 
dichloromethane. The mixture was filtered and then preparative thin layer 
dbromatography of the filtrate (ethyl acetate:methanol = 95:5) gave 4 mg (61%) of desired 
5 product *H NMR (300 MHz, CDCh) 5 6.65-7.60 (m, 12 H), 5.75 (s, 2 H), 3.84 (d, 2 H), 
3.68 (s, 3 H), 1.25 (m, 1 H), 0.65 (m, 2 H), 0.40 (m, 2 H); mass spectroscopy (negative ion 
mode) gave [M-H]' = 4262 (RT ^ 4.73, calcd exact mass for C27H25NO4 = 427.18). 

The following compounds were prepared according to the method of Example 

305: 



Ex. 
No. 


Structare 


Yield 
[%1 


MS 

IM+H*1 


RT 
(TLQ 


mp 

m 


306 




31 


472^ 


4.49 




307 


^^^-'^^ OH 


24 


515.2 


4.14 




308 




35 


466.0 


5.01 
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Ex. 
No. 


Structure 


Yield 

[%1 


MS 


RT 
(TLQ 


mp 

m 


310 


r 

0 (SO^ 

f 


19 


561.2 


4.06 




311 




35 


542.2 


4.97 




312 


J 


32 


500.2 


3.40 




313 




15 


484.2 


3.41 




314 




41 


510.2 


3.88 
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Ex. 
No. 


Strncture 


Yield 
I%1 


MS 

PM+BC*! 


RT 
(TLQ 


i" E 


315 




38 


562^ 


3.76 




316 


"X/ ° 


32 


4982 


3.85 




317 


n-X^ 0 


40 


584.2 


3.90 




318 




42 


588.3 


4.14 




319 




37 


600.3 


3.94 
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Ex. 
No. 


Structure 


Yidd 
I%1 


MS 


RT 

(IXC) 


mp 

m 


320 


^ ° 


33 


560.2 


3.97 




321 




34 


600.2 


3.93 




322 




19 


576.2 


3.29 





Example 323 

3"[4-CT"Cvdopropvlcarbamovl)phenvll-l-f(3-methoxvphenvl) 
metfavllindole-2-carborylic acid 



5 
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To a 25 mL round-bottomed flask at it was diarged with 4-{2-(ethoxycailK)nyl)-l- 
[(3-mefhoxyphen>d)methyi]mdol-3-yi}baizoic add (Example 98, 270 mg, 0.63 mmol), 
tetrahydrofiiran (2 mL) and one drop of J^^^Klimethylfonnamide. Oxalyl chloride (240 
mg, 0.16 mL, 1.89 mmol) was added to the above mixture dropwise. After 1 hour, the 
5 reaction mixture was concentrated and re-dissolved in ^tetrahydrofiiran (2 mL) and 
cyclopropylamine (359 mg, 6.3 mmol) was added. Afto" 10 minutes at rt, aqueous sodium 
hydroxide (3 N) was added to the reaction mixture and oioug^ medianol was added to 
make tiie mixture one phase. The resulting solution was refiuxed for 1 hour before it was 
cooled to rt and acidified with hydrocbloric add (IN) and extracted with ethyl acetate (25 

10 mL). The organic lay^ was washed witii water, brine and dried over anydrous sodium 
sulfiite. The solution was concentrated in vacuo to give a white solid which was triturated 
with diethjd ether to provide 3-[4-(N-cycloprop)icarbamoyl)phenyl]-l-[(3- 
methoxypheayl)meth3d]indole-2-carboxylic add as a white solid (142 mg, 51%): mp 237 
°C; MS (electrospray, MH^ calcd for C27H25N2O4 441, found 441; NMR (DMSO-d^ 

15 5 13.1 (br s, IH), 8.48 (d, /= 4.0 Hz, IH), 7.88 (d, J= 8.3 Hz, 2H), 7.62 (d, J= 8.4 Hz, 
IH), 7.50 (d, /= 8.6 Hz, 2H), 7.46 (d, 7= 8.1 Hz, IH), 7.30-7.37 (m, IH), 7.12-7.22 (m, 
2H), 6.79 (dd, J= 8.2, 2.5 Hz, IH), 6.69 (dd, IH), 6.62 (d, J= 7.6 Hz, IH), 5.83 (s, 2H), 
3.68 (s, 3H), 2.85-2.89 (m, IH), 0.56 - 0.64 (m, 2H), 0.65-0.75 (m, 2H). 



The following compounds v/&q prepared according to the method of Example 323. 



Ex. 


Strncture 


Yield 


MS 


Rf 


mp 


No. 




[%1 




(TLQ 


rci 


324 


^^^•^''^ OH 

"9 


82 


469 




230 



161 
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Ex. 


Strnctore 


Yield 


MS 


Rf 


mp 


No. 




I%I 




(TLQ 


m 


325 




30 


483 




245 


326 


^^n5J!^N oh 


41 


441 






327 




97 


469 




133 
(dec.) 


328 


^v^**^ OH 


86 


441 




204 


329 


^viJ^N OH 


82 


469 




108 
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Example 330 
3-f4^CvclQpropvlmethoxY'tphenvn-5-ethoxY"l- 
(3-metfaorybenzvI>"lH-iiidole-2-cart>oxvMc acid 




Water (5 uL) was added to a cx)oled (0 °C ) and stirred suspension of potassium t- 
butoxide (90 mg, 0.80 mmol) in ethyl ether (5 mL). The slurry was stirred for 5 min and 
then a solution of ethyl 3-[4-(cyclopropjdmethoxy)phen>d]-5-ethoxy-l-(3- 
methoxybenzyl)-liy-indole-2-carboxylate (Example 144, 52 mg, 0.10 imnoL) in ethyl 
ether (2 + 1 mL rinse) was added The mixture was wanned to rt and stirred for 16 h. The 
solution was adjusted to pH = 7 with 1 M hydrochloric acid and diluted with ethyl acetate 
(50 mL). This mixture was washed with water and brine, dried over anhydrous 
magnesium sulfate, and concentrated in vacuo. The residue was purified by preparative 
TLC, using 1:1 efliyi acetate/hexane as the eluent, to aflFord 7.0 mg (14%) of desired 
product. The product had: NMR (300 MHz, acetone-De) 5 7.45-7.37 (m, 3 H), 7.18 (t, 
1 H), 6.99-6.91 (m, 4 H), 6.77 (dd, 1 H), 6.70 (m, 2 H), 5.85 (d, 2 H), 3.99-3.86 (m, 4 H), 
3.69 (s, 3 H), 1.36-L28 (m, 4 H), 0.63-0.59 (m, 2 H), 0.39-0.37 (m, 2 H); mass 
spectroscopy gave MH* = 472.2 (calcd exact mass for C29H29NO5 = 471.20). 

The following compounds were prepared according to the mediod of Example 

330: 
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Ex. 
No. 


Structure 


Yield 
I%1 


MS 


Rf 

m 


mp 

m 


331 


c 


V 

^ OH 


30 


486^ 


0.52 

(2:1 nexane- 
ethyl acetate) 




332 


^^^"^^^ OH 


39 


500.2 


0.52 

(2:1 hexane- 
ethyl acetate) 




333 


0 

On. 


">[ OH 


51 


484.2 


0.52 

(2:1 hexane- 
ethyl acetate) 




334 


9 




29 


498.2 


0.52 

(2:1 hexane- 
ethyl acetate) 




335 




OH 

5 


55 


483.3 




180- 
181 
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duncrare 




Mo 


KI 


mp 


No. 




i%] 






m 










(tic) 




336 




48 


516.2 


0.17 












(2:1 hexan^ 






^^i*'^ OH 






ethyl acetate) 






F 











Example 337 

3"(4-Methori^henvlVl-(r3-ftriflaoromethvRphenvl1sulfonv 




ter/-Butyl 3-<4-methoxyphmyl)-I-{[3<trifluorometh3d)phenyI]suIfonyl} 
carboxylate (Exaiiq)le 27, 45 mg, 0.085 mmol) was dissolved in trifluoroacetic add (0.4 
mL). The resulting mixture was allowed to stir for 5 minutes. The reaction mixture was 
treated with a saturated aqueous sodium bicarbonate solution and then extracted with ethyl 
acetate (3x4 mL). Hie combined organic extracts were dried over anhydrous magnesium 
sulfate and concentrated in vacuo to afford 3-(4-methoxyphenyl)-l-{[3- 
(trifluoromethyl)phenyl]sulfonyl}indole-2-caiboxylic acid as an oil (17 mg, 42%): 
(acetone-d^) 5 3.70 (s, 3 H), 6.85-6.89 (m, 2 H), 7.20-7.34 (m, 2 H), 7.47 (dd, ^.6, 8.1 
Hz, 1 H), 7.60-7.68 (m, 3 H), 7.83 (br d, I H), 8.06 (d, ^8.2 Hz, 1 H), 8.63 (m, 2 H); 
mass spectroscopy HPLC ES MS m/z (rel abundance) 476 ((M+H)^ 48%). 
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Example 338 

3'^4-Metfaoxyphenvn-l-jr3-(trijattoromethvDphenvncarbon^ 
mdole-2-carbo3niic Add 



F3C 




OH 



O 



^er^-Butyl 3K4-meaoxyphenyl)-l-{[3-(trifluon)methyl)pheayl]carbon^ 
carbox34ate (Example 226, 32 mg, 0.065 mmol) was converted using the method 
described above for Example 230 afford 3-(4-methoxyphenyl)-l-{[3-(trifluoromethyl)- 
phenyl]carbonyl}indole-2-carboxylic acid as an oil (2 mg, 7%): NMR (acetone-d6) 
3.84 (s, 1 H), 7.04-7.05 (m, 2 H), 7.32-7.33 (m, 1 H), 7.50-7.52 (m, 4 H), 7.84-7.87 (m, 1 
H), 7.99-8,06 (m, 1 H), 8.14-8.19 (m, 1 H), 8.42-8.47 (m, 2 H). 



Formic acid (4 mL) was added dropwise to a stirred solution of /c/t-Butyl 3-[3- 
(cyclopropyhnethoxy)phenyi]-l.[(4-fluoiophenyl)methyl]indole-2-carto^ (Example 
72, 431 mg, 0.91 mmol) in didiloiomethane (1.0 mL). The reaction was stirred at room 
temperature for 8 h, then concentrated in vacuo. The resulting solids were placed on a pad 
of silica gel and purified by chromatography (gradi«it firom 30% ethjd aoetate/hexane to 



Example 339 

3-f3-(CYclopropvlmethoxv)phenvll-l-[(4-fluorophepvR 
meflivnindDle-2-carboxvlic Acid 
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100% efliji acetate) to afford 3-[3-(cycloprop3dmethoxy)phaiyi]-l-[(4- 
fluorophenyl)melii5i]iiidol&-2-caibox)dic add (324 mg, 85%): mp = 200-202 "C, NMR 
(acetone-de) 0.32-0.37 (m, 2 H), 0.55-0.61 (m, 2 H), 1.21-1.31 (m, 1 H), 3.86 (d, ^7.0 
Hz, 2 H), 5.90 (s. 2 H), 6.89-6.93 (m, 1 H), 7.00-7.08 (m, 4 H), 7.11-7.16 (m, 1 H), 7.18- 
5 7.24 (m, 2 H), 7.30-736 (m, 2 H), 7.52-7.58 (m, 2 H), 11.28 (hr s, 1 H); mass 
spectroscopy gave MH* =416 (60%). 

The following compotmds were prepared in according to the method of Example 

339: 



Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




[%] 




(TLQ 


m 


340 




77 


482 




glass 


341 


^^^^^^^^^ 
F 


86 


416 




197- 
198 


342 




52 

(over 
2 

steps) 


445.2 


0.50 

(methanol/ 
CH2a2l:9) 
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Ex. 


Stnictiire 


Yidd 


MS 


Rf 


mp 


No. 




I%I 


PVI+BC*] 


(TLC) 


rcj 


343 


o 


47 

(2 

steps) 


407.2 




218 
(dec.) 


344 


\ 


5 


405.2 


0.42 

(methanol / 
CH2Cl2l:9) 




345 


^^N^^^N OH 


76 


428.1 




147- 
148 


346 


F 


82 


482.2 




204- 
205 
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Example 347 

5"ffCvdopr opylmeth oxv)meflivll-3-f4-ethoxyphenvlV-l- 
(4-fluorobmzvlV-lH-indole-2-carboxvlic add 




F 



5 Sodium hydride (60% dispersion in mineral oil, 64 mg, L60 mmol) was added in 

portions to a cooled (0 ^'C) and stirred solution of ethyl 3-(4-ethoxyphenyl)-l-(4- 
fluoroben2yl)-5-(hydioxymethyl)-lH-mdole-2-caiboxylate (Example 141, 480 mg, 1.073 
mmol) in tetiahydrofuran (10 mL). The mixture was allowed to warm to room 
temperature over a period of 1 hour. Cyclopropylmethylbromide (216 mg, 1.60 mmol) 

10 was added, and tiie mixture was stirred for 18 hours. The reaction was partitioned 
between water and elhsd acetate. The aqueous layer was extracted with ethyl acetate (2x). 
The combined organic extracts were wa^ed with brine, dried over anhydrous magnesium 
sulfate, and concentrated in vacuo. The resulting crude oil was purified by flash 
chromatography on silica gd eluted on a gradient from 100% hexane to 50% ethyl 

15 acetate/hexane. The title compound was obtained as a white solid (50 mg, 10%) with a 
mp = 171-173 °C. The product had: NMR (300 MHz, acetone-^fc) 5 7.52 (d, 1 H), 
7.48-7.47 (m, 1 H), 7.42-7.38 (m, 2 H), 7.34-7.33 (m, 1 H), 722-7.18 (m, 2 H), 7.06-6.98 
(m, 4 H), 5.89 (s, 2 H), 4.53 (s, 2 H), 4.10 (q, 2 H), 3.27 (d, 2 H), 1.40 (t, 3 H), 1.13-1.01 
(m, 1 H), 0.47-0.42 (m, 2 H), 0.25-0.22 (m, 2 H); mass spectroscopy gave MH^ = 474.2 

20 (calcd exact mass for C29H28FNO4 = 473.20). 
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Example 348 

S-r2-(CVdopropvlmethoxYktfavi1-3-(4-ethoxvphenvn-l- 
(4>flttorobeiizvl)-1 H-indole-2-carboxvlic acid 




F 



5 A solution of ethyl 3-(4-ethoxyphenyl)-l-(4-fliioroben2yl)-5-(2-hy<fr^ 

indole-2-carboxyiate (Example 133, 275 mg, 0.596 mmol) in tetrahydrofuran (8 + 2 mL 
rinse) was added slowly (5 min) to a cooled suspension of sodium hydride (72 mg, 3.0 
mmol) in tetrahydrofuran (2 mL). The reaction was stirred for 1 h and then 
(bromomethyl)cyclopropane (0^9 mmol, 400 mg, 3.0 mmol) was added. The cold bath 

10 was removed and the solution was stirred for 18 h. The reaction was quenched by pouring 
onto ice water (100 mL) and fhen the solution was adjusted to pH ^ 7 using 1 M 
hydrodiloric add. The product was extracted with ethyl acetate (3x70 mL) and then the 
combined organic retracts were washed with brine, dried over anhydrous magnesium 
sulfate and concentrated in vacuo. Flash chromatogr^hy of the residue over silica gel 

15 using 50% ethjd acetate/hexane gave 154 mg (53%) of product The product had: 

NMR (300 MHz, acetone-De) 5 7.32-7.50 (m, 4 H), 7.18-7.30 (m, 3 H), 6.97-7.10 (m, 4 
H), 5.87 (s, 2 H), 4.09 (q, 2 H), 3.59 (t, 2 H), 3.22 (d, 2 H), 2.88 (t, 2 H), 1.40 (t, 3 H), 
0.85-0.10 (m, 1 H), 0.38-0.48 (m, 2 H), 0.13-0.23 (m, 2 H); mass spectroscopy gave MH^ 
= 488.0 (exact mass calcd for C30H30FNO4 = 48722). 
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Example 349 

l-((l£V2-PhenvlvmYlV3-(4-methoxvDhenvnindole-2H^art 




A 60% suspension of sodiinn hydride in min^ oil (75 mg, 1.85 mmol) was 



5 stirred in DMF (5 mL). To this suspension was added efh}4 3-(4-medioxyphenyl)indole- 
2-carboxylate (Example 105, 500 mg, 1.65 mmol). The resulting mixture was stirred for 
30 min at RT before (J{)-styrene oxide was added. The resulting mixture was then heated 
to 120^C for 18 h. The reaction was cooled to RT, diluted with wat^, and washed with 
ethyl acetate. The aqueous layer was collected, acidified with hydrochloric acid, and the 
10 resulting suspended solid collected by filtration to yield 311 mg (51%) of a solid. 

NMR (300 MHz, DMSO-t/^y) 5 13.00 (s, IH), 8.02 (d, J= 14.9 Hz, IH), 7.87-7.82 (m, 
IH), 7.63-7.56 (m, 2H), 7.52-7.36 (m, 6H), 7.36-7.25 (m, 2H), 7.07-7.00 (m, 2H), 6.91 (d, 
/= 14.9 Hz, IH), 3.81 (s, 3H). 



Example 350 
Sodiom 3-r4-(cvcIopropvlsnlfanvnphenvn-l- 
f3-(triflnoromeflivRbepzvll-lH-indole-2-carboxylate 
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To a slurry of sodium hydride (10.8 mg» 0.428 mmol) in 5 ml tetrahydrofiiran, was 
added a solution of 3-(4-Cyclopropylthiophenyl)-l-{[3- 

(trifluoromethji)phenyl]methyl}indole-2-carb-oxylic acid (Example 77, 100 mg, 0.214 
mmol) in tetrahydrofiiran (5 roL). The reaction mixture was stirred at rt for 30 min and 
5 filtered to give a 210 mg (100%) of product. NMR (DMSO-De, 5 = 2.48): 7.78 (s, 
IH), 7.46 7.61 (m, 6 H), 7.29 - 7.35 (m, 3H), 6.95 ~ 7.05 (m, 2H), 5.71(s, 2H), 2.47 - 
2.49 (m, IH), 1.04 - 1.15 (m, 2H), and 0.58 - 0.63 (m, 2H). 

Example 351 

Sodiiim3-f4"terr»butvlphenvIV5-f2"(cvdopropvImetfaoxY)e&^ 
10 -l"(3-metfaoxvbenzvlVljy-indole^2-<^arboxvlate 




Sodium hydride (6.8 mg, 0.28 mmol) was added to a cooled (0 *^C) and stirred 
solution of 3-(4-^er/-butylphenyl)-5-[2-(cycIopropylmethoxy)ethyl]-l-(3-methoxybenzyl)- 
l/f-indoIe-2-carboxyUc acid (Example 275, 145 mg, 0.283 mmol) in tetrahydrofiiran (10 

15 mL). The cold bath was removed and the mixture was stirred 2 h. Concentration in vacuo 
left 148 mg (98%) of the desired product. The product had: NMR (300 MHz, acetone- 
De) 8 7.63 (d, 2 H), 7.47 (s, 1 H), 7.34 (d, 2 H), 7.18 (d, 1 H), 7.09(dd, 1 H), 6.96 (dd, 1 
H), 6.91 (s, 1 H), 6.85 (d, 1 H), 6.69 (dd, 1 H), 5.75 (s, 2 H), 3.66 (s, 3 H), 3.56 (t, 2 H), 
3.22 (d, 2 H), 2.84 (t, 2 H), 1.32 (s, 9 H), 0.89-1.05 (m, 1 H), 0.35-0.45 (m, 2 H), 0.07- 

20 0.17 (m, 2 H); mass spectroscopy gave M+2H^-Na = 512.2 (calcd exact mass for 
C33H3<5NNa04 = 533.25). 
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Example 352 

Potassium 3-(4-cvclopropvlthiophenvn-l-{f3'(triflttoromethv[V 
phenvllmetfavl) mdole-2-carboxvlate 




5 A solution of 1 0% potassium hydroxide in methanol: water (1 :9, 30 mL) was added 

to a stirred solution of ethyl 3-(4-cyclopropylthiophenyI)-l-{[3-(trifluoromethyl)- 
phenyl]methyl}indole-2-caiboxylate (Exanaple 262.5 g, 3 mmol) in tetrahydrofiiran (3 
mL). The reaction was warmed to 50 "^C and stirred 18 h. After cooling, the reaction 
mixture was filtered to leave 50 mg of potassium 3-(4-cyclopn)p3dtfaiophenyl)-l-{[3- 
10 (trifIuorometh3d)-phenyl]-medi)d}indole-2-carbo3Q4ate. NMR (DMSO-Dd) S 7.80 (s, 
1 H), 7.69 - 7,60 (m, 1 1 H), 5.69 (s, 2 H), 2.27 - 2.31 (m, 1 H), 1.04 - 1.10 (m, 2 H), and 
0.58 - 0.63 (m, 2 H). 

Example 353 

3-r4"(C^^ciopropvlsulfonvDphenvlT-l-lf3--(triflnaromethvI>phenYll 
15 metfavllmdole-2-cariM)xvlic acid 
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To a solution of 3-(4-Cycloprop)dthiophaiyl)-l-{[3-(trifluoro- 
mefhyl)pheayl]methyl}indole-2-cafb-oxylic add (Bcample 262) 100 mg, 0^14 nunol) in 
10 mL CHCI3, m-CPBA (162 mg, 0.47 mmol) was added at -10 ^C. The reaction was 
stilled for 2 li and then warmed to rt The reaction was diluted with dichloromethane and 
S washed with water and brine. The organic layer was dried over anhydrous sodium sulfate 
and concentrated in vacuo. Flash chromatography of the residue over silica gel using 
ethyl acetate/hexane gave 70 mg (65%) of product. *H NMR ODMSODe) 5 13.22 (br s, 
IH), 7.93 (d, y = 8.7 Hz, 2H), 7.14 -7.12 (m, 10 H), 5.94 (s, 2H), 2.89 - 2.93 (m, IH), and 
1.06- 1.16 (m,4H). MS [M-H] = 498 (HPLC/MS). 

10 Example 354 

34^4-teit"ButvlphenvD-5-ffcyclftprnpYlmethyI>amiP ft|-1-(^- methoxvbeiizvI^ 
indole-2-carboxvlic add hvdrocMoride 




Ethyl 3-(4-fer/-butylphenyl)-5-[(cycIopropyimethyl)aniino]-l-(3-methoxybe 
15 lfr-indole-2-carboxylate (Example 165, 420 mg, 0.84 mmol) was reacted using the 
method described for Example 237. After hydrolysis flie solution was adjusted to pH=l 
using 1 M hydrochloric add. The resulting precipitate was collected by filtration, using 
ethjd ether to wash, to afford 250 mg, (59%) of product The product had: NMR (300 
MHz, CD3OD) S 7.71 (d, 1 H), 7.39-7.59 (m, 6 H), 7.16 (dd, 1 H), 6.72-6.80 (m, 1 H), 
20 6.61-6.69 (m, 2 H), 5.84 (s, 2 H), 4.36 (s, 2 H), 3.71 (s, 3 H), 2.68-2.80 (m, 1 H), 1.41 (s, 9 
H), 1.15-1.25 (m, 1 H), 0.80-0.96 (m, 4 H); mass spectroscopy gave MBT-HCI = 483.3 
(calcd exact mass for C31H34N2O3 = 482.26). 
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Example 355 

5-ffCvclopropvlmethvRaiMuuno1-3-(4-€thoxvphenvI>-l" 
(4-fluorobeiizyIVlg-mdole-2-carboxvlic acid hydrochloride 




Ethyl 5-[(cyclopropylme<hyl)amino]-3-(4-ethox)^hCTyl)-l -(4-fluorobenzyl^ 
indole-2-carboxylate (Example 166, 470 mg, 0.97 mmol) was converted to 430 mg (90%) 
of product using the method described for Example 238. The product had: NMR (300 
MHz, CD3OD) 5 7.70 (d, 1 H), 0.87 (d, 1 H), 7.34-7.44 (m, 3 H), 7.07-7.16 (m, 2 H), 
6.92-7.03 (m, 4 H), 5.82 (s, 2 H), 4.35 (s, 2 H), 4.08 (q, 2 H), 2.68-2.77 (m, 1 H), 1.41 (t, 3 
H), 1.34-1.43 (m, 1 H), 0.83-0.94 (m, 4 H). 



Benzenesulfonamide (155 mg, LO nunol), l-(3-dimethylaminopropyl)-3-ethyl- 
carbodiimide hydrochloride (96 mg, 0.50 mmol), and 4-(dimethylamino)pyridme (20 mg» 
0.16 mmol) were added to a stirred solution of 3-(4-methoxyphenyl)-l-{[3- 
(trifluoromefliyl)phenjd]methyl}indole-2-carboxyiic acid (Lit W094/14434, 213 mg, 
0.50 mmol in dichlorometbane (5 mL). The resulting mixture was stirred for 18 h and 



Example 356 

(3-r4-Methoxvphenvr>-l -( \3-( trifluoromethyl)phenvllmethvBindol 
-2-vD-N-(phenvlsiitfonvncarboxamide 
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then quenched with hydrodiloric add ( IN). The mixture was ejrtracted with ethyl acetate 
(2 X 20 mL) and the combined organic extracts was washed with brine, dried over 
anhydrous sodium sulfate, and concratrated in vacuo. The residue was purified with silica 
gel flash chromatography using hexane/e&yl ac^te (2/1) as the eluant to give a white 
5 solid It was fiirther purified by trituration with diethyl dh&: to afford (3-(4- 
methoxyphenyl)-l-{[3-(tiifluoromethyl)phQi>d]mefhyl}indol-2-54)-N-<^ 
carboxamide as a white solid (220 mg, 78%): mp > 250 °C; MS (electrospray, lAit) calcd 
for C30H24F3N2O4S 565.1, found 565.0; NMR (DMSO-de) 5 7.51-8.31 (m, 17 H), 7.03 
(br s, IH), 6.17 (s, 2H), 4.36 (s, 3H). 

10 The following compounds were prepared according to the method of Example 

356: 



Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




[%1 




(TLC) 


[•q 


357 




66 


595 






358 




33 


579 




162 


359 




16 


599 




166 
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Example 360 

2JJ"Triflaoro>l-l3-(4-meflioxvphenYl>-l-f3^triflTO^^ 
■lH-jndol-2-vPetiliaiione 



5 




Dess-Martin reagent (39 mg» 0.09 mmol) was added to a stiired solution of 2^,2- 
trifluoro-l-(3-(4-methoxyphen3d)-l-{[3-(trifluoit)me&yl)phen^ 

l-ol (Example 219, 40 mg, 0.08 mmol) in dfchlaromethane (2 mL). The xesulting solution 
was stiired for 2 hours, more oxidant was added, and then the mixture was left stining for 

10 18 h. The reaction was quenched with a mixed aqueous solution of saturated sodium 
bicarbonate and saturated sodium tfaiosulfate (1:1, 10 mL), and the mixture was extracted 
widi eth}d acetate (2 x 10 mL). The combined organic extracts were washed with water, 
and brine, dried over anhydrous magnesium sulfate, and concentrated in vacuo. Silica gel 
flash chromatography using hexane/ethyl acetate (4/1) as the eluant gave 2,2,2-trifluoTo-l- 

15 (3<4-methoxyphenyl)-l-{[3-(trifluoromethyl)phenyl]mefliyl}indol-2-yl)efl^ as an 
orange oa (27 mg, 70%): *H NMR (300 MHz, DMSO-rf^O 5 7.76 (d, IH), 7.47-7.62 (m, 
4H), 7.20-7.45 (m, 5H), 7.05 (d, 2H), 5.76 (s, 2H); MS (MH^ calcd for C25H,8F6N02: 
478., found: 478. 

Biological Protocol 

20 The activity of a given compound in binding to PP AR-y can be assayed routinely 

according to procedures known in the art. See, e.g., Nichols, et aL, Anal. Biochem .. 257 
(2), (1998), 112-119, 114; Brown, et al., Chem. & Bio. , 4 (12), (1997) 909-918. The 
PPAR-7 binding assay described below was used to determine the PPAR-y binding 
activities of flie compounds of the invention. 
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Compounds were tested for their ability to bind to PPARy using a spin plate assay 
(gel filtration binding assay). The PPARy ligand binding domain (LBD) (amino adds 
195-47S) was exjnressed in Escherichia coli as polyHis-tagged fusion protems and purified 
by means of an epitope tag. The LBD (210 ng pCT wdl) was thm incubated in 96-welI 

5 microtiter plates for two hours at room temperature with a constant concentration of 
radioligand (8nM pa: well) ([^BRL 49653) and four concentrations (I nM, 10 nM, 
lOOnM and 1 pM) of test compound Eadi conqKnmd was tested in triplicate. Fifty- 
micloliter aliquots of each well were loaded into eadi well of an equilibrated 96-well gel 
filtration plate (Edge Biosystems 31909) and placed on top of a pre-labeled Wallac plate 

10 (1450-515). The plates were centrifixged (Beckman GS-6R) at 2500 ipm for 5 minutes, 
170 iLil Scitisafe® scintillation fluid (Fisher) was added to each well, the plates were 
sealed, and after 1 hour, wctc counted in a Wallac Miat>Beta coimter. The amount of 
nonspecific binding, as assessed by control weUs containing 10 fxM of the corresponding 
unlabeled ligand, was subtracted from each data point For each compound tested, the 

15 data was averaged and plots of ligand concentration versus CPM of radioligand bound 
were constructed. Apparent IC50 values were estimated fiom nonlinear least-squares fit of 
the data assuming simple competitive binding. 

The compounds of the invention were found to inhibit [^HJBRL 49653 binding at 
PPAR-7 with an IC50 of 1 0 yM or less. IC50 ranges of compounds of the present invention 
20 in tixe PPAR-y Binding Assay are given in the table below. 



Activity of Exemplified Compounds 



IC50 between 10 nM and 
10 mM 


ICso between 100 pM and 
9^9 nM 


230 


231 


233 


232 


238 


234 


239 


235 


241 


236 


242 


237 


245 


240 


246 


243 


247 


244 


248 


249 


251 


250 
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IQo betwem 10 nM and 
10 mM 


ICss between 100 pM and 
9^nM 


252 


253 


254 


257 


255 


258 


256 


259 


267 


260 


269 


261 


270 


262 


274 


263 


276 


264 


278 


265 


279 


266 


280 


268 


281 


271 


282 


272 


286 


273 


291 


275 


292 


277 


293 


283 


294 


284 


295 


287 


296 


288 


298 


289 


300 


290 


301 


297 


302 


299 


303 


304 


306 


305 


310 


307 


318 


308 


319 


311 


322 


312 


323 


313 
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ICso between 10 nM and 
10 


IC50 between 100 pM and 
9^nM 


324 


314 


325 


315 


326 


316 


327 


317 


328 


320 


329 


321 


333 


330 


337 


331 


338 


332 


355 


334 


358 


335 


360 


336 




339 




340 




341 




342 




343 




344 




345 




346 




347 




348 




349 




350 




351 




352 




353 




354 




356 




357 




359 
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The entire disclosures of all s^Iications, patents and publications dted above are hereby 
incorporated by reference. 

The invention may be embodied in other specific forms without departing fiom flie 
spirit or essential diaracteristics Hiereof The foregoing examples are included by way of 
5 illustration only. Accordingly, the scope of the invention is limited only by the scope of 
tihe appended claims. 
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Claims 

What is claimed is: 

1. A conq>oimd according to the general formula (I) 




wherein 



9 



R 



isR*-R^ 



is selected fix)m alkyl of 1-7 carbon atoms, alkenyl of 2-8 carbon atoms, 
alkynyl of 2-8 carbon atoms, (CH2)tS(=0)2, and (CH2)nC(=0); 

is 1-7; 
is 0-8; 



is selected from phenyl, cycloalkyl of 3-8 carbon atoms, heterocycloalkyl 
of 3-8 carbon atoms and 1-2 heteroatoms selected from N, S and O, 
cycloalkenyl of 5-9 carbon atoms, and heterocycloalkenyl of 3-8 carbon 
atoms and 1-2 heteroatoms selected from N, S and O, 

wherein R^ may be substituted with alkoxy of 1-8 carbon atoms, 
haloalkoxy of 1-8 caxbon atoms and a number of halogen atoms up 
to the peifaalo level, halogen, alkyl of 1-8 carbon atoms, haloall^yl 
of 1-8 carbon atoms and a number of halogen atoms up to the 
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perhalo level, or Q-(CH2)nR' , 

Q 

is selected fixmi NR^^, NH, S and O; 

R'« 

is selected from cycloalkyi of 3-9 caibon atoms, heterocycloalkjd of 3-8 
carbon atoms and 1-2 heteroatoms selected from N, S and O, cycloalkenyl 
of 5-9 caibon atoms, and heterocycloalkenjd of 3-8 caibon atoms and 1-2 
heteroatoms selected from N, S and O; 

R^' 

is selected from alkyl of 1-8 carbon atoms, alkenyl of 1-8 caibon atoms and 
alkynyl of 1-8 carbon atoms; 

X 

is selected from NR^^, NH, O, and S; 

is selected fixnn hydrogen, alkyl of 1-8 caibon atoms, haloalk^ of 1-8 
caibon atoms and a number of halogen atoms iq> to the pohalo level, and 
(CH2)nS(=0)2R"; 

r" 

is selected from aryl of 5-14 carbon atoms and heteroaryl of 3-11 caibon 

atoms and 1-2 heteroatoms selected from N, S and O, with the proviso that 

R^^ is not isoxazole, 

wherein R^^ may be substituted with alkyl of 1-8 carbon atoms, 

alkenyl of 2-8 carbon atoms, alkynyl of 2-8 caibon atoms, alkoxy of 

1-8 carbon atoms, haloalkyi of 1-8 carbon atoms and a number of 

halogen atoms up to the perhalo level, haloalkoxy of 1-8 carbon 

atoms and a number of halogen atoms up to the perhalo level, or 
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halogen; 

3 

R 

is selected fiom: 

(a) R'^-R"»whexein 

r'^ 

is selected from allgrl of 1-7 carbon atoms, alkenyl of 2-7 
carbon atoms, alkynyl of 2-7 caibon atoms, and C(==0), and 

r" 

is selected from cycloalk^ of 3-7 carbon atoms, 
cycloalkeayl of 5-9 caibon atomis, hetCTocycloalkyl of 3-8 
caibon atoms and 1-2 heteroatoms selected from N, S and 
O, and heterocycloalkCT>i of 3-8 caibon atoms and 1-2 
heteroatoms selected from N, S and O, 

wherein R^^ may be substituted with alkyl of 1-8 
caibon atoms, alkenyl of 2-8 caibon atoms, alkynyl 
of 2-8 caibon atoms, alkoxy of 1-8 carbon atoms, 
haloalkyl of 1-8 caibon atoms and a number of 
halogen atoms to the petfaalo level, haloalkoxy of 
1-8 caibon atoms and a number of halogen atoms up 
to the pe±alo level, oi halog^; or 

(b) cycloalkyl of 3-9 carbon atoms, heterocycloalkyl of 3-8 caibon 
atoms and 1-2 heteroatoms selected fiom N, S and O, 
cycloalkenyl of 3-8 caibon atoms and 1-2 heteroatoms selected 
fitmi N, S and O, and heterocycloalkenyl of 3-8 caibon atoms 
and 1-2 heteroatoms selected from N, S and O, 

all of whidi may be substituted with alkyl of 1-8 carbon 
atoms, alkenyl of 2-8 caibon atoms, alkynyl of 2-8 
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carbon atoms, cycloalkyl of 3-9 carbon atoms, 
heterocycloalkyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, cycloalk^yl of 
3-8 carbon atoms and 1-2 heteroatoms sdected from N, 
S and O, heterocycloalkenyl of 3-8 caibon atoms and 1- 
2 heteroatoms selected from N, S and O, aryl of 5-14 
caifoon atoms and hdtatoaryl of 4-8 caibon atoms and 1- 
2 heteroatoms selected from N, S and O, or may be spiro 
fused with cycloalkyl of 3-9 caibon atoms, 
het^cycloalkyl of 3-8 caifoon atoms and 1-2 
heteroatoms selected from N, S and O, cycloalkenyl of 
3-8 caibon atoms and 1-2 heteroatoms selected from N, 
S and O, heterocycloalkenyl of 3-8 carbon atoms and 1- 
2 heteroatoms selected from N, S and O, aryl of 5-14 
carbon atoms and heteroaryl of 4-8 caibon atoms and 1- 
2 heteroatoms selected from N, S and O; or 
(c) aryl of 5-14 caibon atoms or heteroaryl of 3-11 caibon atoms 

and 1-2 heteroatoms selected from N, S and O, which are 

substituted with 1-3 of the following: 

(ii) cycloalkyl of 3-9 carbon atoms, heterocycloalkyl 
of 3-8 carbon atoms and 1-2 heteroatoms 
selected from N, S and O, cycloalkenyl of 5-9 
caifoon atoms, and heterocycloalkenyl of 3-8 
caifoon atoms and 1-2 h^eroatoms selected from 
N, S and O, with the proviso that said 
het^cycloalkenyl is not imidazole; 

(iii) S(=0)2R*^ 
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wherem R^^ is selected fiom (^cloalkyl of 3-7 
caibon atoms, heterocycloaOc^ of 3-8 carbon 
atoms and 1-2 hetaDatoms selected from N, S 
and O, cycloalkenyl of 5-9 carbon atoms, 
heterocydoalkmyl of 3-8 caibon atoms and 1-2 
hetm)atoms selected fiom N, S and O, aiyl of 5- 
14 caibon atoms and heteioaryl of4-ll caibon 
atoms and 1-2 heteroatoms selected fiom N, S 
andO; 

(iv) R'^which combines wilii R^ to form a radical of 
Ae formula -Y^CHihY-, 

wherein Y is selected from NR^^» NH, S and O; 

(v) C(==0)R^^ 

- wherein R^^ is selected fix)m alkyl of 1-8 
caibon atoms, cycloalk}4 of 3-9 caibon 
atoms, heterocycloalkyl of 3-8 caibon atoms 
and 1-2 heteroatoms selected fix>m N, S and 
O, cycloalkenyl of 5-9 carbon atoms, 
hetOTOcycloalkenyl of 3-8 caibon atoms and 
1-2 heteroatoms selected fi:om N, S and O, 
andZ-R"> 

- wherein Z is selected firom (CH2)n, NH, 
NR^^OandS, 

- wherein R^^ is selected fix)m cycloalkyl of 3- 
9 carbon atoms, heterocycloalkyl of 3-8 
caibon atoms and 1-2 heteroatoms selected 
fix)m N, S and O, cycloalkenyl of 5-9 carbon 
atoms, heterocycloalkenyl of 3-8 caibon 
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atoms and 1-2 heten>atoms selected fiom 
S and Oy aryl of 5-14 caibon atoms and 
heteroajrji of 3-11 caibon atoms and 1-2 
heteroatoms selected from N, S and O; 

(vi) Z-R^^-R^^ wherein: 

- R^* is selected ftom alkyl of 1-8 caibon 
atoms, cycloalkyi of 3-9 caibon atoms, 
heterocycloalkyl of 3-8 caibon atoms and 1-2 
heteroatoms selected fix>m N, S and 
cycloalkenyl of S-9 caibon atoms, 
heterocycloalkenyl of 3-8 carbon atoms and 
1-2 heteroatoms selected from N, S and O, 
aryl of 5-14 carbon atoms, heteroaryl of 3-1 1 
caibon atoms and 1-2 heteroatoms selected 
fiom N, S and O, and (CH2)nC(=0), and 

19 

- R is selected from hydrogen, halogen, 
haloalkyl of 1-8 caibon atoms and a number 
of halogen atoms up to tiie perhalo level, 
alkyl of 1-8 caibon atoms, alkenyl of 2-8 
caibon atoms, alkynyl of 2-8 carbon atoms, 
cycloalkyi of 3-9 carbon atoms, 
heterocycloalkyl of 3-8 carbon atoms and 1-2 
heteroatoms selected fix>m N, S and O, 
cycloalkenyl of 5-9 caibon atoms, 
heterocycloalkenyl of 3-8 carbon atoms and 
1-2 heteroatoms selected from N, S and O, 
R^°.R^^andZ-R^\and 
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- Z is as defined above, and 

- is selected fixwn arj4 of 5-14 caibon 
atoms and h^eroaryi of 3-11 caibon atoms 
and 1-2 heteioatoms selected from S and 
0»and 

21 

- R is selected fiom hydrogen, cycloalkyl of 
3-9 caibon atoms, heterocjrcloalkyl of 3-8 
caxbon atoms and 1-2 heteroatoms selected 
fi-om N, S and O, cycloalkenyl of 5-9 carbon 
atoms, heterocycloalkenyl of 3-8 caibon 
atoms and 1-2 heteroatoms selected j&om N, 
S and O, axyl of 5-14 caxbon atoms and 
heteroaryl of 3-11 carbon atoms and 1-2 
heteroatoms selected J&om N, S and O; 

ivith the proviso that y/hen is finyl, b^ozofuranyl, 
benzothien^, brazoxazolidinyl, benzoxazol>i, 

brazothiazolydinyl, boizothiazolyl, benzoisotbiazolyl, 
benzopyrazolyl, benzoimidazoiyi, benroimidazolidinyl, 
benzoisooxazolyi, or benzoxadiazolyl R^ may be unsubstituted, 
and 

with the further proviso that, (1) when R^ is aryl or heteroaryl, Z 
is O or (CH2)n, R'^ is (CH2)nC(=0), alkyl, aryi or heteroaryl, 
and R^^ is hydrogen, halogen, haloalkyl or alkyl, or (2) when R^ 
is phenyl or naptbyl and R^^ is alkyl, one of the following 
applies: 

- R^ is other than hydrogen and R^ is other than alkyl or 
alkenyl, 
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- X is NH and is (CH2)nS(=0)2 r' ^ 

- R''is(CH2)nCK=<>),(CH2)tS(=0)2,alkenyloralkynyl, 

0 10 

- R* is substituted with Q(CH2)Jl . 

- R is other than hydrogen, or 

4 

- R is other than hydrogen; and 

(d) furyi, benzofiiranyi, bcnzothieayi, boizoxazolidinyl, 
benzoxazol^, beDzotfaiazolydinyl» benzothiazolyl» 
benzoisothiazolyl, benzopycazolyl, boizoimidazolyl, 
benzoimidazolidin^, benzoisooxazolyl, or benzoxadiazolyl, 
which may be substituted with alkyl of 1-8 carbon atoms, 
alkenyl of 2-8 carbon atoms, alkynyl of 2-8 carbon atoms, 
alkoxy of 1-8 carbon atoms, haloalkyl of 1-8 carbon atoms 
and a numbo* of halogen atoms up to the perhalo level, 
haloalkoxy of 1-8 carbon atoms and a number of halogen 
atoms up to the perhalo level, or halogen; or 

R^ 

is selected from hydrogen and E-R^-R^^, 
wherein 

E is selected from NR^^> NH, S and O; 

R^^ is selected from alkyl of 1-8 carbon atoms, cycloalkyl of 3-9 
carbon atoms, heterocycloalkyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, cycloalkenyl of 5-9 caibon 
atoms, and heterocycloalkenyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O; 

R^^ is selected from hydrogen, halogen, haloalkyl of 1-8 carbon atoms 
and a number of halogeu atoms up to the perhalo level, alkyl of 1-8 
carbon atoms, alkenyl of 2-8 carbon atoms, alkynyl of 2-8 carbon 
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atoms, cycloalkyl of 3-9 carbon atoms, heterocycloalkyl of 3-8 caibon 
atoms and 1-2 h^eroatoms selected fiom N, S and O, cycloalkenyl of 
5-9 carbon atoms, and heterocycloalkenyl of 3-8 carbon atoms and 1-2 

heteroatoms selected from N, S and O; anti 
R^^ has the meanings given above; 

(1) is selected from: 

(a) hydiog^ 

(b) (CH2)qCOOH 

whCTe q is 1-4 

(c) c(0)R^» 

wherein R^^ is selected from alkyl of 1-8 carbon atoms, 
cycloalkyl of 3-9 caibon atoms, hetmicycloalkyl of 3-8 
caxbon atoms and 1-2 heteroatoms selected from N, S and O, 
cycloalkenyl of S-9 caibon atoms, heteroqrcloalkenyl of 3-8 
carbon atoms and 1-2 heteroatoms selected fiom N, S and O, 
aryi of 5-14 carbon atoms and heteroaryl of 3-11 caibon 
atoms and 1-2 heteroatoms selected fix>m N, S and O; 

(d) cycloalkyl of 3-9 carbon atoms, heterocycloalk}4 of 3-8 carbon 
atoms and 1-2 heteroatoms selected from N, S and O, 
cycloalkenyl of 5-9 caibon atoms, and h^erocycloalk^jd of 3- 
8 caibon atoms and 1-2 heteroatoms selected from N, S and O; 

(e) -(CH2)n-D-R^>wha:em: 

(i) D is selected fcom NR^^> NH, S and O, and 

(ii) R^ is selected fiom alkyl of 1-8 carbon atoms, alkenyl of 2- 
8 carbon atoms, alkynyl of 2-8 carbon atoms, C(=0)R^'', and 
(C3H[2)mR^\ wherein 
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- m is 0-4, wifli the proviso thai wh&i R is phenyl or 
napthji, Z is O, R^^ is alkyl and R*^ is hydrogen, 
halogen, haloalkyl or alkyl, m is 1-4, 

- R^ is selected fiom cycloalkjd of 3-9 carbon atcnns, 
hetorocycloalkyi of 3-8 carbon atoms and 1-2 
heteroatoms selected fixnn N, S and O, cycloalkenyl of 
5-9 caibon atoms, het^ocycloalkenyl of 3-8 caibon 
atoms and 1-2 heteroatoms selected from N, S and O, 
C(=O)0H, NHR^-R^, NR^-R^, (CH2)nOR^^"R^, NH- 

r^^^Wr^^^, 

- R^ is alkyl of 1-8 carbon atoms, 

- R^ is selected fix>m hydrogen, cycloalkyl of 3-9 carbon 
atoms, hetecocycloallgd of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, cycloalkenjd of 
5-9 caibon atoms, heterocycloalkenjd of 3-8 carbon 
atoms and 1-2 hetmatoms selected from N, S and O, 
aryl of 5-14 carbon atoms and heteroar^ of 4-1 1 carbon 
atoms and 1-2 heteroatoms selected from N, S and O, 

- R^^ is selected from cycloalkyl of 3-9 carbon atoms, 
heterocycloalkyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, cycloalkenyl of 
5-9 carbon atoms, heterocycloalkmyl of 3-8 caibon 
atoms and 1-2 hetmatoms selected from N, S and O, 
arjl of 5-14 caibon atoms, and hetax)ar^ of 4-1 1 caibon 
atoms and 1-2 het^atoms selected from N, S and O, 
and 

- R^^ is selected from hydrograi, halogen, haloalkyl of 1-8 
carbon atoms and a nmnber of halogen atoms up to the 
perhalo level, alkyl of 1-8 caibon atoms, alkenyl of 2-8 
caibon atoms, alkynyl of 2-8 carbon atoms, alkoxy of 1- 



191 



PCTAJSOl/42644 



8 carbon atoms, axyl of 5-14 caibon atoms, heteroarj^ of 
4-11 carbon atoms and 1-2 hetearoatoms selected fiom N, 
S and O, and C(=OPH, or 

(2) R ^ combines with R* to fiMm a radical of formula -Y-(CH2)rY-, 

whoein Y is as defibaed above; 



is sdected from hydrogoi, OH, and T-R"-R^° 

wherran T is selected fixm NR^^ NH, S and O and R'*. R^' and R^^ are 
as defined above; 

is selected fixjm hydrogen, C( =0)R^. (CH2)n-D-R^. and R^'-R^^ 
wherein D, R and R are as defined above» and 
R^' 

is selected from alkyl of 1-7 carbon atoms, alkenyl of 2-8 caibon 
atoms, alkynyl of 2-8 carbon atoms, and C(=0), and 

r'^ 

is selected from aryl of 5-14 caibon atoms, heteroaryl of 3-1 1 
caibon atoms and 1-2 heteroatoms selected from N, S and O, 
cycloalk>4 of 3-9 caibon atoms, cycloalkenyl of 5-9 caibon atoms, 
heterocycloalik3d of 3-8 caibon atoms and 1-2 heteroatoms 
selected fiom N, S and O, and heten>cycloalkCT)d of 3-8 caibon 
atoms and 1-2 heteroatoms selected from N, S and O, 

wherein R^^ may be substituted with alkyl of 1-7 carbon 
atoms, alkenyl of 2-8 carbon atoms, alkynyl of 2-8 carbon 



192 



wo 02/30895 



PCTAJSOl/42644 



atoms, alkoxy of 1-8 carbon atoms, haloalkyl of 1-8 caibon 
atoms and a nmnb^ of halogm atoms up to the perhalo 
level, haloalkoxy of 1-8 carbon atoms and a number of 
halogm atoms up to the pezfaalo level, or halogen; 

and pharmaceutically accq>table salts thereof. 

2. The compoimd of claim 1, wherem one of R^ and R^ is hydrogen, and 
phannaceutically acceptable salts diereof. 

3. The compoimd of claim 2, wherem R"^ and R^ are hydrogen, and pharmaceutically 
acceptable salts thereof 

4. The compound of claim 3, whorein 
R^ 

is selected from (CH2)qCOOH, C(=0)R^, (CH2)nD.R^, cycloalkyl of 3-9 
caibon atoms, heterocycloalkyl of 3-8 carbon atoms and 1-2 heteroatoms 
selected from N, S and O, cycloalkenyl of 5-9 carbon atoms, 
heterocycloakenyl of 3-9 carbon atoms and 1-2 heteroatoms selected from N, 
S and O, or R^ combines with R^ or R^ to form a radical of the formula -Y- 
(CH2)rY-; 

R^ 

is selected from OH, T-R^*-R^^ or combines with R^ to form a radical of flie 
formula -Y-(CH2)rY-; 

and pharmaceutically acceptable salts thereof. 

5. The compound of claim 4, wherein R^ combines with R^ to form a radical of die 
formida -Y-(CH2)t-Ys and pharmaceutically acceptable salts thereof. 

6. The compound of claim 5: 
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and phannaoeutically acceptable salts tiiereof. 

7. The compound of claim 4, wherein combines with to fomi a radical of the 
formula -Y-(CH2)rY-; and pharmaoeutically acceptable salts thereof. 

8. The compound of claim 7: 




and pharmaceutically acceptable salts thereof 
9. The compound ofclaim 4, wherein 

is selected from (CH2)qCOOH, C(=0)R^^ (CH2)nD.R^, cycloalkyl of 3-9 
carbon atoms, heterocycloalkyl of 3-8 carbon atoms and 1-2 heteroatoms 
selected from N, S and O, cycloalkenyl of 5-9 carbon atoms, and 
heterocycloakoiyl of 3-9 carbon atoms and 1-2 heteroatoms selected from N, 
S and O; and 



194 



wo 02/30895 



PCT/USOl/42644 



6 



R 



is selected from OH and T-R^*.R"; 



and phannaceutically acceptable salts thereof. 

10. The compound of claim 3, wh^rdn R^ is hydiogm; and phannaceutically 
acceptable salts thereof 

11. The compound of claim 10, wherein R^ is selected from OH and T-R^*-R^^ 

12. The compound of claim 11: 



and phaimaceotically acceptable salts diereof 

13. The compound of claim 3, wh^ein R^ is hydrogen; and phannaceutically 
accq)table salts thereof 

14. Hie compound of claim 13, wherein 



is selected from (CH2)qCOOH, C(=0)R , (CHzXiD-R , cycloalkyl of 3-9 
caibon atoms, heterocycloalkyl of 3-8 carbon atoms and 1-2 heteroatoms 
selected from N, S and O, cycloalkenyl of S-9 caibon atoms, and 
heterocycloakenyi of 3-9 carbon atoms and 1-2 heteroatoms selected from N,. 
SandO; 




OH 



23 
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and phannaceutically acceptable salts th^eo£ 

15. The compound of claim 14, wherein is selected frwn {CHz^jy-BP, cycloalkyl 
of 3*9 carbon atoms, hetero^cloallcyl of 3-8 caibon atoms and 1-2 heteroatoms 
selected fixwn N, S and O, cycloalkenyl of S^9 caifoon atoms, and 
heterocycloakenyl of 3-9 caibon atoms and 1-2 heteroatoms selected from N, S 
and O; and phannaceutically acceptable salts thereof. 

1 6. The compound of claim 1 5, wherein 
D is selected from O, NR^^ and NH; 
n is 0-2; 

is selected from alkyl, alkenyl, C(=0)R^ and (CH2)nJt^^ 
R^"* is selected from cycloalkyl of 3-9 caibon atoms, COOH, NR^-R^*, NH-R^^- 

R^^ C(=0)R^^-R^^ and O-R^^-R^*; 

and pharmaceutically acceptable salts thereof 

17. The compound of claim 16 selected from: ' 




196 



WO02A30895 



PCT/USOl/42644 




197 



wo 02/30895 



PCT/USOl/42644 




198 



wo 02/30895 



PCT/USOl/42644 




199 



wo 02/30895 



PCT/ySOl/42644 




200 



wo 02/30895 



PCT/ySOl/42644 




wo 02/30895 



PCT/USOl/42644 



and phannaceutically acceptable salts thereof. 

18. Hie CQmpound of claim 2, iT^erein and are hydrogen; and 
phannaceutically acceptable salts iheteot 

19. Hie compound of claim 18, wherein R^ is E-R^-R^^; and phaimaoeutically 
acceptable salts thereof 

20. The compoimd of claim 19, wherem E is O, R^ is all^ and R^^ is qrlcoalkyl; and 
phannaceutically acceptable salts th^eof 

21 . The compound of claim 20: 




and phannaceutically acceptable salts thereof 

22. The compound of claim 2, wherein R"** R^ and R^ are hydrogen; and 
pharmaceutically acceptable salts thereof 

23. The compound of claim 22, wherein R^ is selected from C(=0)R^"» (CH2)nD-R^> 
and R'^^'R^^J and phannaceutically acceptable salts thereof 

24. The compound of claim 23, wh^ein 
D is selected from O, NH and NR^^ 
n is 0-2; 

R^ is selected from alkyl of 1-8 carbon atoms, C(==0)R^^ and (CH^Ji.^^ 
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R^"^ is selected from C(=0)R^^-R^^ NHR^-R^^ and NR^^-R^^; 
and phaxmaceutically acceptable salts ftiereo£ 
25. The compound of daim 24 selected from: 




and phannaceatically acceptable salts thereof. 
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R2 



26. The compound of claim 2, herein all of R^ and R^ are hydrogen; and 
phannaceutically acceptable salts thereof. 

27. Tbe compoimd of claim 26, wh^em 
R« 



is selected from alkyl, alkmyl and (CH2)nC(=0); 

is selected fiom phenyl and cylcoalkyl; 
is selected from O, NH and NR^^; 

is selected from H and (CH2)nS(=0)2R^^ 

is selected from 

(a) R^^-R^^ 

(b) heterocycloalkyi or heterocycloalkeayl, 

(c) aryl or heteroaryl, and 

(d) fur^ benzofriranyl, benzo&ienyl, benzoxazolidinyl, benzoxazolyl, 
benzothiazolydinyl, benzothiazol}4, b^izoisothiazolyl, 
benzopyiazolyl, benzoimidazolyl, benzoimidazolidinjd, 
benzoisooxazolyl, or benzoxadiazolyl, which may be substituted with 
allc^l of 1-8 caibon atoms, alkenyl of 2-8 carbon atoms, alkynyl of 2- 
8 caibon atoms, alkoxy of 1-8 caibon atoms, haloalkyl of 1-8 carbon 
atoms and a number of halogm atoms up to the perhalo level, 
haloalkoxy of 1-8 carbon atoms and a number of halogen atoms up to 
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the poiialo level, or halogra; 
and phannaceutically acceptable salts thereof 
28. The compouad of claim 27, wherein 
R« 

is selected from alkyl, alkenyl and C(=0); 

r" 

is selected from cycloalkyl, heten)cylcoalk)i and heteiocycloakcaiyl; 

R^ 

is selected from: 

(a) phenyl and furyl, benzofuranyl, benzothienyl, benzoxazolidinyl, 
benzoxazolyl, benzothiazolydinyl, benzothiazolyl, benzoisothiazolyl, 
benzopyrazolyl, benzoimidazolyl, benzoimidazolidinyl, 
benzoisooxazolyl, or benzoxadiazolyl, which may be substituted with: 

(i) C(=0)R^^ wherem R^^ is selected from alkyi and QR", Q 
is selected from O, NH and NR^^ and R^^ is cycloalkyl, 

(ii) Z-R^'-R^^ wherein Z is selected Scorn O, NH, NR^^, S and 
(CH2)n, R^*^ is selected from C(=0), alkyl, cycloalkyl and 
heterocycloalkyl, R*^ is selected from hydrogen, cycloalkjl, 
hetCTocycloalkyl, Q-R^^ and R^®-R^\ Q is selected from O, 
NH and NR , R is selected from aryl and heteroaryl, and 
R is selected from hydrogen, heterocycloalkyl and 
cycloalkyl; 

(iii) cycloalkyl, heterocycloalkyl, cycloalkenyl, and 
heterocycloalkenyi; 

(b) friryl, beozofiiranyl, benzothienyl, benzoxazolidinyl, benzoxazolyl, 
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benzothiazolydinyl, benzotbiazolyl, brazoisothiazol^ b^izopyrazolyl, 
benzoimidazolyl, beEOZoimidazolidinyl, benzoisooxazol^d, or 
benzoxadiazoljd, which may be substitxited with alkyl of 1-8 caibon 
atoms, alk«iyl of 2-8 carbon atoms, alkynyl of 2-8 caibon atoms, 
alkoxy of 1-8 caibon atoms, haloalkyl of 1-8 carbon atoms and a 
number of halogen atoms iqp to the perhalo level, haloalkoxy of 1-8 
carbon atoms and a number of halogen atoms up to the perhalo level, or 
halogen; and 

(c) cycloalkyl and heterocycloalkenyl; 

and pharmaceutically acceptable salts thereof. 

29. Hie compound of claim 28, wherein R^^ is C(=0); and phannaceutically 
acceptable salts thereof. 

30. The compound of claim 29, selected from: 



aod phaimaceutically acceptable salts thereof. 

31. The compound of claim 28, wherdn R^^ is selected fiom alkyl and alkoiyl; and 
phannaceutically acceptable salts Hi&ceot 

32. Hie compound of claim 3 1 , selected from: 
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and phaimaceutically acceptable salts thereof. 

33. The compound of claim 28, wherein is selected from furyl, benzofiiranyl, 
benzothienjd, brazoxazolidinjd, benzoxazolyl, benzothiazolydinyl, benzothiazolyl, 
benzoisothiazolyl, benzopyrazolyl, benzoimidazolyl, benzoimidazolidinyl, 
benzoisooxazolyl, or benzoxadiazolyl, which may be substituted with alkyl of 1-8 
carbon atoms, alkenyl of 2-8 carbon atoms, alkynyl of 2-8 carbon atoms, alkoxy of 
1-8 carbon atoms, haloalkjd of 1-8 carbon atoms and a number of halogen atoms 
up to the perhalo level, haloalkoxy of 1-8 carbon atoms and a number of halogen 
atoms up to the peilialo level, or halogei^ and pharmaceutically acceptable salts 
thereof. 

34. The compound of claim 33, selected from: 
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and phannaceutically acceptable salts fhoreof. 

35. The compound of claim 28, wherein is phenyl; and phannaceutically acceptable 
salts thereof 

36. The compound of claim 35, wherein is (CH2)nC(=0); and phannaceutically 
acceptable salts thereof. 

37. Hie conqK>und of claim 36, selected &om: 
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and pharmaceuticany acceptable salts thereof 

38. T1iecompoxi]idofclaim35,whereiii 
R is selected fiom alkyi and alkenyl; 
X is selected NH and NR^^ 

is (CH2)„S(=0)2R'^; and 
pharmaceutically acceptable salts thereof. 

39. The compound of claim 38 selected from: 




and pharmaceutically acceptable salts thereof. 
40. The compound of claim 35, wh^ein 
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R is selected from aUc^ or aOcenyl; 
XisO; 

R ishydiogm; 

R^ is phenyl substituted with C(=0)R*^; 
aad pharmaceutically acceptable salts tiiereol 
41 . The compound of claim 40, selected fitom: 
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and phaimaceutically acceptable salts thereof. 

42. The compound of claim 35, wherein 

is selected fitom alkyl and aUcenyl; 
XisO; 

is hydrogen; 

R is phenyl substituted wifli cycloalkyl, heterocycloalkyi, cycloalkenyl or 
h^erocycloakenyl; 

and phannaceutically acceptable salts thereof. 

43. The compound of claim 42, selected fix)m: 
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and pharmaceutically acceptable salts thereof. 

44. The compo\md of claim 35, wherein 

is selected fiom alkyl and aSkenyl; 
Xis O; 

is hydrogen; 
R^ is phmji substituted with Z-R^^-R^^; 
and pharmaceutically acceptable salts thereof 

45. The compound of claim 44, selected from: 
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and phaimaceutically acceptable salts thereof. 

46. Phaimaceutical compositions comprising a cono^und according to claim 1, 2, 3, 
4, 9, 10, lU 13, 14, 18, 19, 22, 23, 26, 27, 28, 29, 31, 33, 35, 38, 40, 42, or 44 and 
a phannaceutically acceptable carrier. 

47. A method of treatmg or preventing a PPAR-y mediated disease or condition, 
comprising administ^ing to a mammal a compound according to formula Ila 




X— 



(Ha) 



wherein 



(1) is selected fiom hydrogen and R^-R^ or 

(2) combines with R^ to form a radical of the formula 




R« 



is selected from alkyl of 1-8 carbon atoms, alkenyl of 2-8 carbon atoms, 
alkynyl of 2-8 carbon atoms, (CH2)nS(=0)2 and (CH2)iiC(=0); 



is selected from aryl of 5-14 carbon atoms, heteroaryl of 4-11 carbon atoms 
and 1-2 heteroatoms selected from N, S and O, cycloalkyl of 3-9 carbon atoms, 
heterocycloalkyl of 3-8 carbon atoms and 1-2 heteroatoms selected from N, S 
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and O, cydoalkenyl of 5-9 carbon atoms, and heteiocydoalkenyL of 3-8 caibon 
atoms and 1-2 heteioatoms selected fiom N, S and O; 

wherein may be substitituted with alkoxy of 1-8 carbon atoms,* 
haloalkoxy of 1-8 carbon atoms and a numb^ of halogen atoms iq> to the 
pecfaalo level, halog^ aUcyl of 1-8 caibon atoms, haloalkyl of 1-8 carbon 
atoms and a numbo: of halogen atoms tqp to the peihalo level, or X- 
(CaH2)nCH3R'^ 

Rio 

is selected from cycloalkyl of 3-9 caibon atoms, heterocycloalkyl of 3-8 carbon 
atoms and 1-2 heteroatoms selected fiom N, S and O, cydoalkenyl of 5-9 
caibon atoms, heterocycloalkmyl of 3-8 carbon atoms and 1-2 heteroatoms 
selected fiom N, S and O; 

XandX' 

are each independently selected fiom NH, NR^^, (CH2)ii, O and S; 

n 

is anmnber fiom 0-8; 

is selected fit)m alkyl of 1-8 caibon atoms, alkenyl of 2-8 caibon atoms and 
allQmjd of 2-8 carbon atoms; 

is selected from hydrogen, alkyl of 1-8 carbon atoms, haloalkyl of 1-8 carbon 
atoms and a number of halog^ atoms up to the perhalo level, NHS(=0)2R", 
and(CH2)nS(=0)2R"; 

is selected from aryl of 5-14 carbon atoms and heteroaryl of 4-1 1 caibon atoms 
and 1-2 heteroatoms selected fit>m N, S and O, 

wherein R^^ may be substituted with alkyl of 1-8 caibon atoms, alkenyl of 
2-8 caibon atcmis, alkynyl of 2-8 caibon atoms, alkoxy of 1-8 carbon 
atoms, haloalk^ of 1-8 carbon atoms and a numb^ of halogen atoms up to 
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fhe peihalo level, alkoxy of 1-8 caibon atoms, haloalkoxy of 1-8 caibon 
atoms and a number of halogen atoms \xp to the pedhialo level, or halogen; 



is selected &om: 

it 

(a) hydrogen, 

(b) R*^-R^^ wherein 

is selected from alkyl of 1-8 carbon atoms, alkeayl of 2-8 carbon 
atoms, alkynyl of 2-8 carbon atoms, and (CH2)iiC(=0), 

R^^ 

is selected from aryl of 5-14 caibon atoms, heteroaryl of 4-11 
carbon atoms and 1-2 heteroatoms selected from N, S and O, 
cycloalk^ of 3-9 carbon atoms, cycloalkenyl of 5-9 carbon atoms, 
heterocycloalkyl of 3-8 carbon atoms and 1-2 heteroatoms 
selected from N, S and O, and heterocycloalkenyl of 3-8 carbon 
atoms and 1-2 heteroatoms selected from N, S and O, 

wherein R^^ may be substituted wifli alkyl of 1-8 carbon 
atoms, alkenyl of 2-8 carbon atoms, alkynyl of 2-8 carbon 
atoms, haloalkji of 1-8 carbon atoms and a number of 
halogen atoms iq> to the periialo level, alkoxy of 1-8 carbon 
atoms, haloalkoxy of 1-8 carbon atoms and a number of 
halogen atoms up to the perhalo level, or halogen; 

(c) cycloalkyl of 3-9 carbon atoms, cycloalkenyl of 5-9 carbon atoms, 
heterocycloalkyl of 3-8 carbon atoms and 1-2 heteroatoms selected 
from N, S and O, heterocycloalkenyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, all of which may be: 

(i) substituted with aryl of 5-14 carbon atoms, hetCToaryl of 4- 
11 carbon atoms and 1-2 heteroatoms selected from N, S 
and O, cycloalkyl of 3-9 carbon atoms, cycloalkenyl of 5-9 
carbon atoms, heterocycloalk]d of 3-8 carbon atoms and 1-2 
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heteroatoms selected from N, S and O, heterocycloalkeayl 

of 3-8 caibon atoms and 1-2 heteroatoms selected from N, S 
and O, and C(=0)(CH2)nCH3, or 

(ii) frised with a spiro ring of 1-6 caibon atonis, or 

(iii) ftisedwifhanarylofS-14ca]i>onat0msorahetaoaiylof4- 
11 caibon atoms and 1-2 heteroatoms selected from N, S 
and O, eitfier of whidbi may be substituted with alkyl of 1-8 
caibon atoms, alkenyl of 2-8 caibon atoms, alkyn>d of 2-8 
caibon atoms, haloalkyl of 1-8 caibon atoms and a number 
of halogen atoms up to the perhalo level, alkoxy of 1-8 
caibon atoms, haloalkoxy of 1-8 caibon atoms and a number 
of halogen atoms up to the perhalo level, or halogen; 

aiyl of 5-14 carbon atoms or heteroar}d of 4-1 1 carbon atoms and 1- 
2 heteroatoms selected from N, S and O, either of which may be 
substituted with: 



wherein R^"^ is selected from aiyl of 5-14 carbon atoms, 
heteroaryl of 4-11 caibon atoms and 1-2 heteroatoms 
selected from N, S and O, cycloalkyl of 3-9 caibon atoms, 
cycloalkenyl of 5-9 caibon atoms, heterocycloalkyl of 3-8 
carbon atoms and 1-2 heteroatoms selected from N, S and 
O, and heterocycloalkoiyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, 



(iii) R^^, which combines with R^ to form a radical of the 
formula -Y-(CH2)n-Y-, 



(iv) C(=0)R*^ 

- wfaerem R^^ is selected from alkyl of 1-8 caibon atoms 
andX-R^^ 



(i) 



-Si(CH3)3; 



(ii) 



S(=0)2R^ 



wherein Y and n are as defined above; 
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- wherdn R is selected from aiyl of 5-14 carbon atoms, 
heteroaryl of 4-11 caibon atoms and 1-2 heteroatoms 
selected from N, S and O, cycloalkjd of 3-9 carbon 
atoms, cycloalk«iyl of 5-9 carbon atoms, 
heterocycloaDcyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, and 
heterocycloalkenyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, and 

- whordn X is as defined above; 
(v) X-R^^-R^' 

- R^^ is selected from alkyl of 1-8 caibon atoms, aryl of 5- 
14 caibon atoms, heteroaryl of 4-11 carbon atoms and 1- 
2 heteroatoms selected from N, S and O, cycloalkyl of 
3-9 caibon atoms, cycloalkenyl of 5-9 carbon atoms, 
heterocycloalkyl of 3-8 caibon atoms and 1-2 
heteroatoms selected from N, S and O, and 
heterocycloalkenyl of 3-8 carbon atoms and 1-2 
het^atoms selected from N, S and O, 

- R^^ is selected from hydrogen, halogen, haloalkyl of 1-8 
carbon atoms and a number of halogen atoms up to the 
perhalo level, alkyl of 1-8 carbon atoms, alkenyl of 2-8 
carbon atoms, alkynyl of 2-8 carbon atoms, aryl of 5-14 
carbon atoms, heteroaryl of 4-11 carbon atoms and 1-2 
hetCToatoms selected from N, S and O, cycloalkyl of 3-9 
carbon atoms, cycloalkenyl of 5-9 carbon atoms, 
heterocycloalkyl of 3-8 carbon atoms and 1 -2 
heteroatoms selected from N, S and O, and 
heterocycloalkenyl of 3-8 caibon atoms and 1-2 
heteroatoms selected from N, S and O, R^-R^^ and X- 
R^^ 

- X is as defined above, 
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- R is aryl of 5-14 caibon atoms or heteroaryl of 4-11 
carbon atoms and 1-2 heteroatoms selected fiom S 
and O, and 

- R^^ is selected fiom arjl of 5-14 carbon atoms, 
hetetoar}^ of 4-11 caibon atoms and 1-2 heteroatoms 
selected fitm H S aind O, cycloalkyl of 3-9 caibon 
atoms, cycloaDcoiyl of 5-9 caibon atoms, 
het6ro(7cloalk}d of 3-8 caibon atoms and 1-2 
het^aloms selected fiom N, S and O, and 
heterocycloalkenyl of 3-8 caibon atoms and 1-2 
heteroatoms selected from N, S and O, 

is selected from hydrogen and X-R^*-R^^ 

wherein X, R** and R*' have ttie meanings given above; 

(1) is selected fix>m: 

(a) hydrogen; 

(b) R^^-R^^ 

wheremR^^and R are as defined above, 

(c) C(=0)R^, wherein 

R^ is selected from alkyl of 1-8 caibon atoms, aryl of 5-14 caibon atoms, 
heteroaryl of 4-1 1 carbon atoms and 1-2 heteroatoms selected from N, S 
and O, cycloalkyl of 3-9 caibon atoms, cycloalkenyl of 5-9 carbon atoms, 
heterocycloaUcyl of 3-8 caibon atoms and 1-2 heteroatoms selected fix>m 
N, S and O, and heterocycloalkenyl of 3-8 caibon atoms and 1-2 
heteroatcmis selected fiomN, S and O, 

(d) alkyl of 1-8 caibon atoms, alkenyl of 2-8 caibon atoms, alkynyl of 2-8 
carbon atoms, aryl of 5-14 carbon atoms, heteroaryl of 4-1 1 caibon atoms 
and 1-2 heteroatoms selected from N, S and O, cycloalkyl of 3-9 carbon 
atoms, cycloalkenyl of 5-9 caibon atoms, heterocycloalkjd of 3-8 caibon 
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atoms and 1-2 heteroatoms selected fiom N» S and O, and 
heterocycloalkmyl of 3-8 carbon atoms and 1-2 heteroatoms selected 
from N, S and O, 

(e) KCH2)n-Y-R^. wherein: 

0 Y and n are as defined above, 

(u) is selected from alkyl of 1-8 carbon atoms, alkenyi of 2-8 
caibon atoms, alkynyl of 2-8 carbon atoms, C(=0)R^\ (CH2)nR^^ 
and R^-R^, wherein 

- R^ is alky! of 1-8 caibon atoms, 

- R^ is selected from aryl of 5-14 carbon atoms, 
heteroarji of 4-11 caibon atoms and 1-2 heteroatoms 
selected from N, S and O, cycloalkyl of 3-9 caibon 
atoms, cycloalkenyl of 5-9 caibon atoms, 
heterocycloalkyi of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, and 
heterocycloalkenyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, 

- R^ is selected from cycloalkjd of 3-9 carbon atoms, 
cycloalkenjd of 5-9 caibon atoms, heterocycloalkyi of 3- 
8 carbon atoms and 1-2 heteroatoms selected from N, S 
and O, heterocycloalkoiyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N,.S and O, C(=0)OH, 
NHR^^-R^, NR2^-R2«, NR^^^^-R^, (CH2)aR^^-R^, and 

- R^^ is alkyl of 1 -8 carbon atoms, 

- R^ is selected from hydrogen, aryl of 5-14 carbon 
atoms, heteroaryl of 4-11 carbon atoms and 1-2 
heteroatoms selected from N, S and O, cydoalkyl of 3-9 
carbon atoms, cycloalkenyl of 5-9 carbon atoms, 
heterocycloalkjd of 3-8 caibon atoms and 1-2 
heteroatoms selected from N, S and O, and 
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heterocydoalkeayl of 3-8 carbon atoms and 1-2 
h^eroatoms selected fiom N, S and all of whidi, with 
the exception of hydrogen, may be fused with ai>d of 5- 
14 carbon atoms or heteroaryl of 4-1 1 carbon atoms and 
1-2 heteroatoms selected N, S and O, 

- is selected fixxtn aryl of 5-14 carbon atoms, 
heteroaryl of 4-11 caibon atcnns and 1-2 heteroatoms 
selected fiom N, S and O, cycloalk]d of 3-9 caibon 
atmns, cycloalkenyl of 5-9 carbon atoms, 
heterocycloalkyi of 3-8 carbon atoms and 1-2 
heteroatoms selected fiom N, S and O, and 
heterocycloalkmyl of 3-8 caibon atoms and 1-2 
heteroatoms selected fix>m N, S and O, and 

- R^^ is selected fiom hydrogen, halogen, haloalkyl of 1-8 
carbon atoms and a mraiber of halogen atoms up to the 
perhalo level, alkyl of 1-8 carbon atoms, alkenyl of 2-8 
carbon atoms, alkynyl of 2-8 carbon atoms, alkoxy of 1- 
8 carbon atoms, haloalkoxy of 1-8 caibon atoms and a 
nmnber of halogen atoms up to the peibalo level, aryl of 
5-14 carbon atoms and heteroaryl of 4-11 caibon atoms 
and 1-2 heteroatoms selected from N, S and O; 

(2) combines with R^ to fi)nn a radical of the fi>rmula -Y-(CH2)n- Y-, 

wherein Y and n have the meanings given above; 

R^ 

is selected firan hydrogen, OH and X-R**-R*^ 

wherein X, R** and R^^ have the meanings give above 

R' 

is selected fiom hydrogen, C(=0)R^, (CH2)n-Y-R", and R'^-R", 

wherein R^, R", R", R", Y and n have the meanings give above; 
and pharmaceutically acceptable salts thereof 
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48. A method of treating or preveating a PPAR-y mediated disease or condition, 
comprising administering to a mammal a compound according to claim 1, 2, 3, 4, 
9, 10, 11, 13, 14, 18, 19, 22, 23, 26, 27, 28, 29, 31, 33, 35, 38, 40, 42, or 44. 

49. The method of claim 47 or 48, wherein said PPAR-y mediated disease or condition 
is osteoporosis or osteopenia. 

50. The method of claim 47 or 48, \^erein said PPAR-y mediated disease or condition 
is a PPAR-y mediated cancer. 

51. The m^od of claim SO, wherein said PPAR-y mediated cancer is selected j&om 
breast, prostate, Inng, liposacrcoma and colon cancer. 

52. The method of claim 47 or 48, wherein said PPAR-y mediated disease or condition 
is selected from hypoglycemia, type 1 diabetes, type 2 diabetes, syndrome X and 
insulin resistance. 

53. The method of claim 47 or 48, wherein said PPAR-y mediated disease or condition 
is selected from dyslipidemia, hypertriglyceridemia, diabetic dyslipidemia, 
hyperlipidemia, and hypercholesteremia. 

54. The method of claim 47 or 48, whoein said PPAR-y mediated disease or condition 
is an inflammatory condition. 

55. The method of claim 54, wherem said inflammatory condition is selected from 
atherosclerosis, inflammatory bowel disease, Alzheimer's disease and rheumatoid 
arthritis. 

56. The method of claim 47 or 48, wherein said PPAR-y mediated disease or condition 
is hyperteEision. 

57. The method of claim 47 or 48, wherein said PPAR-y mediated disease or condition 
is obesity. 

58. The method of claim 47 or 48, wherein said PPAR-y mediated disease or condition 
is a skin disorder. 
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59. The method of claim 58, wherein said skin disorder is selected from acne, 
psoriasis, dermatitis, eczema, and keratosis. 

60. The method of claim 47 or 48, wharein said PPAR-y mediated disease or condition 
is liipus eryfhffliatosus. 
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